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Abstract 
This project improved cross-program interactions by investigating how to streamline the 
exchange of information and documents at iRobot Corporation.  The group analyzed opinions 
from a preliminary survey and focus group interviews to form the final project recommendations, 
which included the prototype of a re-designed competency website.  The goal of the website was 
to increase accessibility to competency information, specifically related to employees and 
documents.  Overall, the project recommendations sought to create a more efficient work 
environment and increase cross-program collaboration. 
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Executive Summary 
Overview 
In recent years, iRobot Corporation has experienced measurable growth, expanding projects 
and the people working on them.  Twelve mass-produced robots for the home and military have 
helped iRobot Corporation gain recognition in the corporate world.  However, the additional 
programs and employees have also led to a greater need for communication and sharing of 
knowledge among employees.   
iRobot Corporation has two main divisions, the Government & Industrial Robots Division 
and Home Robotics Division.  Within each Division, programs are simultaneously in 
development and/or production, and focused around particular product lines.  Competencies 
representing employee groups with similar roles exist in both Divisions across all programs (for 
example Mechanical Engineering).  iRobot Corporation is a structured matrix organization, and 
therefore has many different channels of communication between programs, competencies, and 
employees in general.  This project sought to improve cross-program interactions between 
product development groups at iRobot Corporation by finding methods for increasing 
communication and collaboration. 
To support this goal, the group observed daily interactions among employees as well as 
studied frequently used testing documents and corresponding storage tools.  In this document, 
storage tools are identified as the different programs for storing documents, for example „My 
Computer‟.  The group observed that many competencies often conduct similar tests across many 
programs.  However, finding the documents necessary for completing these tests is often difficult 
because of the large number of storage locations, and a lack of standardization on how to store 
and locate documents.  The group surveyed a range of iRobot Corporation employees and 
analyzed results to form initial recommendations, the major being a re-designed competency 
website prototype to pilot with one of the competencies.  Focus group interviews were conducted 
with select employees from that competency to assist with the development of the final design 
for the competency website prototype.  The project group worked with iRobot Corporation 
employees to develop a prototype website design and implementation plan in spring of 2010. 
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Competency Website Design 
The major project recommendation was the implementation of a newer-designed website to 
centralize information that would be used frequently within each of the competencies, such as 
organization charts and testing document templates.  The final competency website design 
included three main sections to address key issues: People, Documents, and Options. 
People:  Increasing Interactions 
Due to the rapid company expansion and recent headquarters relocation, many of the 
interactions between programs were originally unplanned.  The People Page of the website 
design seeks to increase inter-competency interactions through a variety of features.  A regularly 
updated, interactive chart, organized under the leads of each program, was determined to be a 
useful feature through focus group interviews.  Each employee name would link to a separate 
page of employee-specific information.  Access to a peers‟ personal information may give a user 
more incentive for contacting that person, such as a shared interest.  Other features, such as a 
Discussion Boards, can be used to generate open-forum discussions on work-centric activities 
and increase communication and creativity. 
The Chat feature was another tool that is part of the website design envisioned to increase 
employee interactions.  This feature, similar to G-mail, would utilize real-time programming 
code to give the user access to message, or “chat,” with another employee also logged into the 
competency website.  This would enable a fast form of communication without needing to 
physically search for an employee. 
Documents:  Control & Storage 
Currently, there are five main tools for document control and storage being used (Tools 1-5) 
at iRobot Corporation.  Using this number of tools and methods for storing documents and 
revisions can be cumbersome, as not all employees have access to every tool.  Improving 
accessibility and increasing standardization with respect to names and locations were 
opportunities identified through the project group‟s observations and the results of the survey. 
The group addressed this area of improvement in the Documents Page of the competency 
website design.  The Documents Page of the website is designed to be used to locate and find 
general information on specific documents stored in the various tools.  This would be 
accomplished by creating abstracts with specific information such as Title, Document Number, 
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Objective, Relevant Documents, and Equipment for each document.  These abstracts would then 
be compiled into a searchable database to ease the task of finding information for a document-
overloaded workplace. 
Options:  Customizing Content 
The results of the survey showed an overall interest in a re-designed competency website.  
Through focus group interviews, the group determined that a key factor to increase the utilization 
of the website in general was customizable content.  Some features, such as Chat, may be more 
useful to certain employees, depending on job function.  For example, an intern researching test 
documents all day may find more use out of a Chat function than a manager who may in 
meetings all day. 
Development & Maintenance 
The prototype website design was developed using Microsoft PowerPoint, with no functional 
modules.  When developing an implementation plan, the group addressed the feasibility issue for 
every module, confirming that the technology needed to make modules functional was already 
available.  Further development and maintenance of the site would require additional resources, 
specifically time and budget.  Initial document abstracts and website code would need to be 
developed by iRobot Corporation personnel, as well as administrative and security features.  To 
maintain the website after implementation, an iRobot Corporation employee or intern should be 
assigned to update and maintain the website as a part of their job description.  This would ensure 
that the website remains current and does not become irrelevant as the company continues to 
grow. 
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Chapter 1:  Introduction 
In recent years, iRobot Corporation has experienced measurable growth.  Since 1998, the 
company has regularly received government contracts as well as expanded the number of 
projects being developed and the people working on them.  In less than 20 years, the company 
has matured from three founders to 500 employees; from a single robot in 1991 to more than 
twelve mass-produced robots for the home and military (iRobot Corporation, Our History).  
These increases in personnel and funding have helped iRobot Corporation to gain recognition in 
the corporate world.  However, the additional programs and employees have also resulted in a 
greater need for communication and sharing of knowledge between employees across the various 
programs, specifically in product design and development.   
iRobot Corporation has two main divisions, and within each Division there exists various 
programs focused around product lines that are simultaneously in development and/or 
production.  Competencies representing employee groups with similar roles exist in both 
Divisions, across all programs.  Many testing documents are used across programs and 
competencies, but are not easily accessible for all those who may need to locate them.  These 
difficulties in finding information requires some employees to spend an extended period of time 
attempting to manually locate a document, or physically searching out a person who would know 
where it is.  In product development at iRobot Corporation, time is of the essence, and non-value 
added processes such as those could impede productivity. 
The goal of the project was to improve cross-program interactions related to testing as part of 
product development by bridging the lines of communication and streamlining the exchange of 
information between programs at iRobot Corporation.  To accomplish this goal, the project team 
identified the following objectives:  
 Identify current and future issues concerning the storage, accessibility, and sharing of 
procedural test documents/information  at iRobot Corporation 
 Acquire a range of professional perspectives from iRobot Corporation regarding those 
challenges in storing and using test documents through a pre-recommendation survey 
 Evaluate possible correlations between the structure/culture of iRobot that might relate to 
communication and the storage/exchange of information  
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 Utilize six sigma and DMAIC problem solving techniques to explore potential solutions 
and subsequent recommendations to iRobot Corporation for implementation. 
The report describes how these objectives were achieved, and is organized as follows.  
Chapter 2 provides background information on the history of iRobot Corporation, with case 
studies that aided the formation of our methodology, outlined in Chapter 3.  General 
observations, a preliminary survey distributed in November 2009, and informal interviews with 
focus group members served as the major data collection techniques for this project.  Procedural 
testing documents were accessed through the various iRobot Corporation document 
control/storage tools.  After gathering information, quantitative and qualitative analyses were 
completed.  Survey development and analysis is summarized in Chapter 4.  Analysis of survey 
results led to the development of focus group questions and a prototype for the re-designed 
competency website described in Chapter 5.  Conclusions and future recommendations are 
provided in Chapter 6.  
Page | 3  
 
Chapter 2:  Background 
Knowledge of company history and structure was essential to understanding the storage, 
accessibility, and sharing of documents and information at iRobot Corporation.  In addition, 
research was conducted on case studies and journal articles related to the work environment and 
structure of iRobot Corporation to aid the formation of methodology and project 
recommendations.  The topics addressed in this section include the background of iRobot 
Corporation and its structure as well as culture, communication in matrix organizations, research 
methods, and a description of DMAIC methodology as it relates to how the group implemented 
those guidelines. 
Company History and Information 
History of iRobot Corporation 
Massachusetts Institute of Technology (MIT) students Colin Angle and Helen Greiner in 
coordination with their professor Dr. Rodney Brooks founded iRobot Corporation in 1990.  The 
following depicts the founders‟ journey and evolution of a company that generated over $307 
million in revenue last year (iRobot Corporation, About iRobot). 
iRobot Corporation first met success in 1991 with Genghis, a robotic test platform designed 
for further research and development, which is now located at the Smithsonian Air and Space 
Museum.  Following Genghis, the company developed Ariel (1996) and Urbie (1997), robots 
designed for use in water and urban environments, respectively.  These first generation robots 
helped pave the way for the future success of iRobot Corporation's Government & Industrial 
Robots Division in the military robotics industry (iRobot Corporation, Our History). 
Founded with the intention of making practical robots a reality, in 1998, iRobot Corporation 
received a contract from the Defense Advanced Research Project Agency (DARPA) to continue 
developing robots specifically for government purposes.  This grant funded the prototype of what 
is now known as the iRobot PackBot.  The PackBot, intended for deployment in a variety of 
military missions, premiered in its first real world application at Ground Zero the night of 
September 11, 2001 (iRobot Corporation, Our History).  Its success led to the sale of over 2,500 
units worldwide to date (iRobot Corporation, About iRobot). 
Given the accomplishments of iRobot Corporation‟s military robots, the company wanted to 
influence the lives of those at home, and in 2002, expanded the company with the addition of the 
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Home Robotics Division.  The same year, the Home Robotics Division released the iRobot 
Roomba, an unmanned, affordable, home vacuum.  The Roomba met immediate success, 
inspiring the development of the four additional Home Robotics Division products: iRobot 
Scooba (2005), iRobot Dirt Dog Workshop Robot (2006), iRobot Verro Pool Cleaning Robot 
(2007), and iRobot Looj Gutter Cleaning Robot (2007) (iRobot Corporation, Our History). 
The success of the Home Robotics Division led to increased contracts for the Government 
and Industrial Robots Division and vice versa.  To satisfy demand, iRobot Corporation 
employment rapidly expanded from 2006 – 2008.  In April 2008, iRobot Corporation relocated 
the company headquarters to Bedford, MA (iRobot Corporation, Our History) to accommodate 
current and future growth (iRobot Corporation, Our History).  iRobot Corporation now employs 
nearly 500 of the robot industry‟s top professionals, approximately double the number of 
employees working two years ago (iRobot Corporation, About iRobot). 
 
Figure 1:  iRobot Corporation Headquarters in Bedford, MA 
http://upload.wikimedia.org/wikipedia/en/8/8d/Irobotheadquarters.jpga 
Company Structure 
The structure of iRobot Corporation is a matrix organization (McMann & Ransford, 2006).  
There are two main divisions, the Government and Industrial Robots (G&IR) Division as well as 
the Home Robotics Division.  Within each division, programs are simultaneously in development 
and/or production.  Competencies, or areas of specialization, focus around particular product 
types and exist in both divisions and across all programs within each division.  Examples are 
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Mechanical Engineering and Electrical Engineering, which are competencies present in both 
divisions and across all programs.  The competencies aim to facilitate cross-program 
collaboration by linking the programs across the division.  The Home Robotics Division 
structure mirrors that of the Government & Industrial Robots Division, which is modeled below 
in Table 1.  As part of the matrix organization, each employee reports to a Program Manager as 
well as a Competency Manager within his or her division.  The level of interaction with the 
Managers varies for each program, competency, and division.  For the purpose of the project, the 
group‟s studies will focus on Division 1 and Competency 4, which is shown in Table 1 in purple. 
Table 1:  Sample of Division 1 and 2 Company Structure 
Program 1 2 3 4 5 6 7 8 
Competency 
 
 Competency 1 
     
  
Competency 2 
     
  
Competency 3 
     
  
Competency 4 
     
  
Competency 5 
     
  
Competency 6 
     
  
Competency 7 
     
Company Culture 
The creative, technology-based atmosphere echoes the company mission:  Build Cool Stuff, 
Deliver Great Product, Make Money, Have Fun, Change the World (iRobot Corporation, 2009).  
All activity at iRobot Corporation centers around the company mission, even the break room is 
equipped with the latest video game consoles.  As part of the relaxed environment that 
encourages creativity, a limited formal corporate atmosphere exists although the company size is 
over 500.  Particularly relevant to this project, iRobot Corporation does not enforce a standard 
protocol for naming test procedure documents or the use of document control/storage tools by 
competencies or programs.   
Product Design and Development  
According to Cooper & Edgett, „46% of the resources that companies devote to the 
conception, development, and launch of new products go to projects that do not succeed.‟  This 
ineffective use of nearly half the company‟s resources highlights the importance of proper 
planning and capital allocation.  The Stage-Gate model is currently implemented by „between 
70% - 85% of leading U.S. companies‟ (Cooper & Edgett, 2010).  The Design and Development 
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(D&D) Process at iRobot Corporation mirrors the Stage-Gate Process created by Dr. Robert G. 
Cooper (Cooper & Edgett, 2010).The Stage-Gate Process is ideal for matrix organizations as it 
establishes a detailed „set of related cross-functional activities in each stage prior to obtaining 
management approval to proceed to the next stage of product development‟ (Cooper & Edgett, 
2010).  The Stage-Gate Process divides the product development process into „Stages‟ and 
„Gates‟ (Cooper & Edgett, 2010).  The Stages include action items for the project team to 
complete in parallel, are cross-functional, and do not involve research & development or 
marketing.  Each Stage defines the required activities, integrated analysis, and deliverables 
(Cooper & Edgett, 2010).  The Gates are decision points and serve as a „Go/Kill‟ of the project‟s 
progress.  Here, the project team re-allocates resources and determines whether to continue the 
project.  Similar to Stages, each Gate defines the required deliverables, criteria, and outputs 
(Cooper & Edgett, 2010).   Figure 2 illustrates the Stage-Gate Process concept. 
 
Figure 2:  Generic Stage-Gate Process Map 
The Stage-Gate Process begins with the Discovery Stage, or the formation of the product 
idea.  The product concept must pass through Gate 1:  Idea Screen before continuing to Stage 1:  
Scoping.  The Scoping Stage is a brief assessment of the product to verify its technical feasibility 
and potential success in the marketplace.  Before continuing to Stage 2:  Build Business Case, 
the project must pass through Gate 2:  Second Screen.  Stage 2 is a continuation of Stage 1 in 
more detail.  Here, the project team begins extensive research to ensure the product satisfies 
„three main components:  product and project definition; project justification; and project plan‟ 
•Discovery 
Stage
Gate 1:  Idea 
Screen
•Stage 1:  
Scoping
Gate 2:  Second 
Screen •Stage 2:  Build 
Business Case
Gate 3:  Go to 
Development
•Stage 3:  
Development
Gate 4:  Go to 
Testing •Stage 4:  
Testing and 
Validation
Gate 5:  Go to 
Launch
•Stage 5:  
Launch
Post Launch 
Review
Page | 7  
 
(Cooper & Edgett, 2010).  The third gate, Go to Development, precedes Stage 3:  Development.  
At this point the concepts are translated into deliverables.  Stage 3 involves product design, 
manufacturing/operations plans, and testing.  Prior to starting Stage 4:  Testing and Validation, 
the project must pass Gate 4:  Go to Testing.  As the title suggests, Stage 4 involves validating 
the product and all related processes.  Before continuing to the last stage, the product must pass 
the Gate 5:  Go to Launch.  Stage 5:  Launch is the „full commercialization of the product‟ 
(Cooper & Edgett, 2010).  One major aspect of the Stage-Gate Process is „each stage costs more 
than the preceding one, resulting in incremental commitments‟ (Cooper & Edgett, 2010).  Thus, 
stressing the importance of the Gates is necessary to ensure the company is able to fully benefit 
from the Stage-Gate Process.  The iRobot Corporation Design and Development (D&D) Process 
is a customized version of a Stage-Gate Process. 
The Design and Development (D&D) Process “defines the structure and activities used to 
design and develop products and technologies for the iRobot G&IR Division.”  The Process 
applies to all projects in development, excluding those in the Research Department.  The D&D 
Process concludes when all milestones are met or the project is cancelled.  Additionally, the 
D&D Process defines the roles and responsibilities of each person/organization involved.  For 
example, the Competency 4 team leads the iSRR as well as the iSFR and plans the system 
validation and verification.  In order to continue to the next Phase, the project must pass the 
phase gate review.  Relevant documents are referenced as part of the phase gate review reports, 
which highlights the frequency of locating such files as the Design and Development Process is 
complete by all iRobot Corporation Division 1 products.  For example, the Phase Review 
Checklist, which will be discussed in the next section (Phase Reviews), requires a minimum of 3 
relevant documents per Phase just for the Systems Engineering, Integration, and Test 
competency. 
Phase Reviews 
Phase reviews, internal to iRobot Corporation, occur at the end of each program phase.  Prior 
to conducting a phase review, all action items under review from subsequent reviews must be 
closed.  A Phase Review Checklist provides guidance and a list of criteria in order to complete 
the phase review.  The Program Manager leads the phase review, conducted by a cross-
functional team, and the Competency Manager acts as the product sponsor.  The phase review 
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and activities may be tailored as long as the alterations remain compliant with all project 
requirements (iRobot Corporation, Design and Development Process). 
Definition Phase 
The Definition Phase aims to understand the customer needs, recorded in the Systems 
Requirement Document.  Here the project team develops a Concept of Operations, plans the 
entire program, and establishes a cost target.  During the Definition Phase, Competency 4 must 
provide a draft of Robot Requirements Specification, System Requirements Compliance 
Assessment (SRCA), Concept of Operations, and Initial Configuration Identification Process 
(iRobot Corporation, Internal System Requirements Review (iSRR) Checklist).  The Definition 
Phase concludes with the System Requirements Review (iSRR) and resolution of all resulting 
action items, if any (iRobot Corporation, Design and Development Process). 
Architecture Phase 
The Architecture Phase defines the system performance and updates the System Requirement 
Document based upon the functional architecture development.  The level of detail is determined 
by the ability to describe the system‟s performance fully in order to satisfy the customer needs.  
During the Architecture Phase, Competency 4 must provide a draft of the Functional 
Architecture, Specification & Interface Control Tree, and Functional Configuration Identification 
Process.  In addition, Competency 4 files the Systems Requirements Compliance Assessment 
(SRCA) and phase review team reviews the Robot Requirements Specification (iRobot 
Corporation, Internal System Functional Review (iSFR) Checklist).  The Architecture Phase 
concludes with the System Functional Review (iSFR) and resolution of all resulting action items, 
if any (iRobot Corporation, Design and Development Process). 
Preliminary Design Phase 
The Preliminary Design Phase translates the functional architecture into the physical design.  
Technology approach trade-offs and associated major risks are considered.  During the 
Preliminary Design Phase, Competency 4 must provide a draft of the Physical Architecture as 
well as the Integration, Validation, and Verification Test Strategy.  In addition, Competency 4 
files the Systems Requirements Compliance Assessment (SCRA) and Allocated Configuration 
Identification Process.  The cross-functional team reviews the Functional Architecture and 
releases the Robot Requirements Specification (iRobot Corporation, Internal Preliminary Design 
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Review (iPDR) Checklist).  The Preliminary Design Phase concludes with the Preliminary 
Design Review (iPDR) and resolution of all resulting action items, if any (iRobot Corporation, 
Design and Development Process). 
Detailed Design Phase 
The Detailed Design Phase is a high-level design that details the program to the lowest level 
of components and parts.  During the Detailed Design Phase, Competency 4 files the Systems 
Requirements Compliance Assessment (SCRA) and releases the Integration, Validation, and 
Verification Test Strategy.  The cross-functional team reviews the Physical Architecture and the 
Allocated Configuration Identification Process (iRobot Corporation, Internal Critical Design 
Review (iCDR) Checklist).  The Detailed Design Phase concludes with the Critical Design 
Review (iCDR) and resolution of all resulting action items, if any (iRobot Corporation, Design 
and Development Process). 
Implementation and Integration Phase 
The Implementation and Integration Phase fabricates the design and integrates it into a 
complete system.  Validation and verification activities are performed, noting any changes in the 
product documentation.  The prototype is configured and the team prepares for the next Phase.  
During this Phase, Competency 4 files the Integration, Validation and Verification Test Report, 
Systems Requirements Compliance Assessment (SCRA), Refined Configuration Identification 
Process, and In-Service Configuration Identification Process (iRobot Corporation, Internal 
Production and Readiness Review (iPRR) Checklist).  The Implementation and Integration Phase 
concludes with the Production and Readiness Review (iPRR) and resolution of all action items, 
if any (iRobot Corporation, Design and Development Process). 
Verification and Validation Phase 
The Verification and Validation Phase tests the system performance to ensure the system 
requirements and customer needs are satisfied.  The team evaluates and addresses any 
shortcomings discovered.  During this Phase, Competency 4 files the Systems Requirements 
Compliance Assessment (SCRA) and the cross-functional team releases the Integration, 
Validation, and Verification Plan in addition to reviewing the Integration, Validation, and 
Verification Test Strategy (iRobot Corporation, Internal Production Test Review (iTRR) 
Checklist).  The Verification and Validation Phase concludes with the Production Test Review 
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(iTRR) and resolution of all action items, if any (iRobot Corporation, Design and Development 
Process). 
Advantage of Stage-Gate Processes 
There are several advantages to the Stage-Gate Process.  First and foremost, is provides 
organization for the cross-functional teams that encourages accountability for the project team.  
According to Cooper and Edgett, a company with a properly implemented Stage-Gate Process 
may benefit from the following (Cooper & Edgett, 2010): 
 Accelerates speed-to-market 
 Increases likelihood of product success 
 Introduces discipline into an ordinarily chaotic process 
 Reduces re-work and other forms of waste 
 Improves focus via gates where poor projects are killed 
 Achieves efficient and effective allocation of scarce resources 
 Ensures a complete process – no critical steps are omitted 
As the Stage-Gate Process is proven to be effective, it is essential for iRobot Corporation to 
analyze cross-program interactions as the employees play a crucial in this Process. 
Document Control/Storage Tools and Test Procedure Format 
iRobot Corporation supports multiple document control/storage tools.  Two unofficial and 
uncontrolled tools include Tool 4 and Tool 5.  Documents saved to the Tool 4 are accessible by 
the whole company.  Documents saved to Tool 5 are only accessible to that individual.  Although 
Tool 4 and Tool 5 are easy to use and access, the documents are not officially managed in terms 
of revision control and restrictive content.  However, three other tools are available that do 
control access and track the revisions of files. 
Tools 1-3 require specific personnel to grant access to employees on a person-by-person 
basis.  The content within these tools is controlled and monitored at varying degrees.  Tool 6 
contains the latest versions of documents.  Only approved employees may edit the content on 
Tool 6.  A standardized folder system exists within Tool 3, but not within Tools 1-2 or Tools 4-6.  
Each competency and program may elect to use any of the document control/storage tools at any 
time. 
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Most test procedures follow a template that may be customized as needed.  Generally, the 
test procedures mirror the following format: 
 Introduction 
 Relevant Documents 
 Acceptance Criteria 
 Data Requirements, Reduction, and Analysis 
 Procedures 
 Test Data Records 
 Comments 
The most relevant section to the project is the Integration, Validation, and Verification 
(IV&V) Testing.  Here it is common for the procedure to reference several other test documents.  
Additionally, Competency 4 is most involved with IV&V Testing. 
A Day in the Life 
Engineers at iRobot Corporation interact with electronic documents on a daily basis.  
Specifically, Competency 4 engineers regularly work with test procedure documents mainly 
related to IV&V Testing.  Given the document control/storage tool environment, Competency 4 
engineers will often spend time locating test procedures; thus, there are areas of improvement 
such that these personnel could locate files faster and use that time more productively.  As the 
different Division 1 programs are in development as well as production, it is reasonable that test 
procedures written by programs in production would assist programs in development.  Due to the 
controlled access to most document control/storage tools, Competency 4 engineers must either 
acquire permission and/or physically locate an employee with the desired information or 
document.  With the fast-paced work environment, streamlining the process of locating 
documents would benefit any employee who performs that task on a regular basis.  
Improvements to document control/storage at iRobot Corporation would enhance the morale and 
work environment of its employees, especially the Competency 4 engineers. 
Qualitative Data Collection Methods 
Qualitative research and analysis are a means to help determine the root of a problem, 
particularly when there is a lack of quantitative data available or quantitative measures cannot be 
defined.  There are three kinds of qualitative data:  interviews, observations, and documents.  
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After the data is gathered, the outputs from each data type can be analyzed in a variety of ways to 
observe possible correlations.  Results may be biased depending on what type(s) of qualitative 
data were used in the analysis and if any „cleaning‟ (i.e. applying a filter to a survey) was done 
on the data beforehand. 
Types of Data 
Interviews will yield quotations from employees on personal opinions and feelings, as well as 
general knowledge.  Interviews can also allow the interviewee to explain answers more 
personally, while an online survey (type of interview) is more confidential.  Observations made 
as participant observers in case studies give insight to the processes and interactions that occur 
daily in the workforce that may be overlooked or unaddressed.  Document analysis is also vital 
to understanding the policies and procedures of different companies.  Document analysis is an 
important aspect overall in qualitative research, as it captures data in its original context.  
Utilizing all types of qualitative data is program evaluation, the systematic collection of 
information about all aspects of a program to make judgments, improve efficiency, and make 
informed decisions on future program characteristics (Berg, 2001). 
More on Surveys 
An important method of gathering data is surveys/questionnaires and their responses.  Both 
are used to obtain a variety of opinions on a predetermined selection of topics, of which 
responses are then statistically analyzed.  A questionnaire is a form containing a set of questions 
sent to a statistically significant proportion of the target population it was designed for.  
Questionnaires are examined for their responses, and the results can be used as a way to gather 
more precise information to conduct a survey (Random House Dictionary, 2009).  The 
distribution scale of a questionnaire is normally larger than that of a survey.  Surveys are a 
sampling of facts and opinions, distributed manually or electronically, that can infer a large 
amount of information from little.  When created and implemented properly, an easily 
understood survey of a short-to-moderate length (varies by audience, topic, etc) can be very 
effective in accumulating opinionative data from different sources in a significantly decreased 
amount of time.  The results from a survey are analyzed to approximate what a complete 
collection of results from the population would reveal. 
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Qualitative Analysis Methods 
Data analysis tends to be an ongoing and iterative process in qualitative research.  There are 
several ways to analyze data once it is gathered, depending on the type of information collected.  
Interview and survey results may need to be coded before future analysis can be done.  
Observations, when supplemented by other data (for example, documents), can be used to 
organize and integrate tasks or the flow of information.  Regardless of the type of analysis done, 
correlations and results for qualitative data should be corroborated with quantitative findings to 
ensure validity (Johnson, 2003).   
Coding data is used to divide data into meaningful analytical units.  There are several ways to 
code data, such as categorizing/segregating (i.e. open ended questions/suggestions), cleaning 
data from “outliers”, (those responses considered to be outside of the normal range,) or 
identifying responses that simply cannot be used (i.e. „I do not accept‟ on a participation 
agreement of a survey).  After data is cleaned, the results are easier to comprehend and further 
analyzed. 
Observations can be used to form iterations/interactions between documents as well as tasks 
being preformed.  Observations and interview feedback are also used to develop diagrams, a 
visual companion to detailed analyses to show how things work or clarify the relationship 
between parts as a whole (Johnson, 2003).  Examples of these relationships are hierarchical 
category systems, typologies, and matrices. 
The Art of Reengineering 
The results of a company‟s research and analysis may lead to the redesign of one or more 
individual processes.  This is referred to as reengineering.  There are several ways to redesign, or 
reengineer processes.  A reengineering plan may be large or small, but either way, must 
incorporate breadth and depth to be successful.  The breadth and depth of a redesign are the two 
main factors critical to translating short-term, narrow-focus process improvements into long-term 
profits (Hall, Rosenthal, & Wade, 1993).   
Breadth refers to the activities in the process that are necessary to add value to the overall 
business unit.  Breadth is important because reevaluating more activities in the redesign process 
increases the opportunity for reducing delays or combining steps in each activity and the process 
overall.  A reengineering plan that incorporates breadth is more likely to lower widespread costs.  
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However, sometimes a redesign can be too broad, and a lack of focus into the details of each 
activity could result in a “quick fix” only, and return to its previous state.   
The redesign must also “penetrate to the company‟s core, fundamentally changing six crucial 
organizational elements or depth levers:  roles and responsibilities, measurements and incentives, 
organizational structure, information technology, shared values, and skills (Hall, Rosenthal, & 
Wade, 1993, p. 119)” for it to be sustainable and successful.  Depth plays a key role in balancing 
out the breadth factor in a process redesign, focusing more on the specifics behind each activity, 
not the overall process.  The depth factor refers to the number of depth levers that change 
because of the reengineering.  It is a combination of depth and breadth that allow a reengineered 
process to be sustainable. 
Processes that involve the iteration of tasks or the exchange of information are opportunities 
for redesign.  Benefits of reengineering include reducing the number of information exchanges, 
the ability to better manage unplanned rework/interactions and reduce variability (Hall & 
Johnson, 2009).  This can be done through the standardization and/or reorganization of 
processes/tasks/information flows.  There are several tools that can be used in project 
management to standardize processes, such as the Design Structure Matrix.  By graphically 
representing the information flows in a project, the user can utilize loops to depict the dynamics 
of innovation in a process (Eppinger, 2001).  Information flows are then optimized by 
rearranging and standardizing the sequence of tasks. 
Standardization helps to reduce variability in processes.  But some processes are more art 
than science, and extensive standardization will reduce innovation and may ultimately hurt the 
overall process (Hall & Johnson, 2009).  Processes considered „art‟ are those that involve, and 
rely on, customer feedback to make future improvements.  Software development and industrial 
design are both artistic processes, and require user feedback to improve.  In these cases, it is 
important to find a compromise between standardization and variation, as not to eliminate 
innovation from the process (Hall & Johnson, 2009). 
Improving Interactions in a Matrix Organization 
Matrix organizations form because they enable companies to use human resources flexibly, 
produce innovative solutions to complex problems, and increase the flow of information by using 
lateral communication channels (McMann & Ransford, 2006).  The matrix structure in an 
Page | 15  
 
organization is theoretically ideal for cross-program communication and document sharing, but 
despite its strengths, is not without flaw.  Matrix organizations are complex, and require a high 
level of collaboration between competencies or programs.  Both interpersonal and technological 
challenges may hinder matrix performance. 
Communication   
There are many challenges of managing and working in a matrix.  Of them, inefficient 
communication is prominent, and a major employee productivity inhibitor.  Ineffective 
communication can lead to uncertainty about goals and process, and resulting poor output.      
Matrix organizations tend to pursue multiple business goals simultaneously, and these 
multiple dimensions can create competing goals among employees.  The challenge that faces 
these companies is to align these goals to decrease confusion and promote collaboration.  This 
relates to the problem in matrix organizations of the ambiguity of roles and responsibilities.  
Lack of clarity over guidelines of processes can cause friction between employees, and also 
increase lead-time due to the need to consult a coworker or supervisor.  Lack of clarity of goals 
and priorities among employees can create confusion and missteps on the way to completion of a 
goal, increasing lead times.  Knowledge of a specific role in a matrix is typically lost as an 
employee leaves the company, also contributing to this ambiguity.  
The ability to act as a single company is a key feature that must be developed in a matrix 
organization.  This behavior is a key to coordination throughout a matrix.  This overall focus is 
ideal, but in large matrices, more employees tend to have a silo-focus, where employees will 
align themselves with only a certain division of the matrix, and not the whole company.  This 
type of thinking impedes the coordination and collaboration, which a matrix is used for.  For 
example, when attempting to make a decision on which they are not completely informed, 
employees in a matrix organization may only pull information from those within their own 
program or competency.  This may lead to decisions that are lacking in quality and potentially 
accuracy, if those employees are not fully knowledgeable on the subject.   
Research has shown that although communication increases in frequency across matrices, the 
quality of communication and cooperation decreases (Cote & Sy, 2004).  This is prominent in 
companies with a large number of employees who have a silo view, as they perform work to 
benefit their division, not the company as a whole.  Employees unused to a matrix structure or 
lacking interpersonal skills may resort to this thought process out of habit, as traditional 
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organizational structures do not normally require the high degree of collaboration that is required 
in matrix structures. 
Promote Emotional Intelligence 
Emotionally intelligent (EI) people are better equipped to function in a matrix organization.  
Emotional intelligence is the ability to perceive and express emotions, let emotions guide 
thinking, to understand how emotions work, and manage and regulate emotions (Cote & Sy, 
2004).  This awareness of emotions and the ability to recognize them in others allows 
emotionally intelligent individuals to better align goals by reducing emotions that decrease 
collaboration, be more cooperative, and build relationships and networks that suppress silo-
viewed thinking.   
Various team building and training activities are ways to increase emotional intelligence and 
implement desired behaviors, such as teamwork and motivation, throughout an organization.  
This would be accomplished through formal or informal sessions (from lecture seminars to 
paintball,) that would allow for managers and coworkers alike to interact and work together to 
increase negotiation, leadership, and problem-solving skills.  The goal of developing those skills 
would be to promote emotional intelligence, as well as bridge lines of communication between 
employees and increase cooperation.  
Documentation & Technology 
Documentation and technology play a large role in the everyday interactions of employees 
and processes.  In a workplace overloaded with files/folders/technology, there may be a variety 
of associated issues that can negatively affect productivity.  Creating effective documents and 
using technology to increase efficiency can be helpful when attempting to improve workplace 
interactions and communication (Riege, 2005).  This is particularly true in matrix organizations 
that are supposed to be more open with information sharing. 
The most common problems in content-rich work environments are managing and finding 
information  (Lymer, Ng, & Stokes, 2004).  Challenges in managing information include 
uncertainties regarding the authenticity and accuracy of some information, or where documents 
should be stored.  Increasing volumes of information and information sources create difficulty in 
quickly locating information and expertise.  Effective documentation can reduce these 
challenges.  For example, a hierarchy of documents regulating document storage/accessibility 
Page | 17  
 
gives employees direction to how those internal processes should be carried out.  An action such 
as this can reduce lead times during processes or activities that may cause confusion (Riege, 
2005).  Having a standard format for document types may also contribute to faster lead times 
when attempting to locate documents.  
Six Sigma & DMAIC Methodology  
To achieve our goal, the project team sought to utilize six sigma and DMAIC problem 
solving techniques in the formation of the methodology and possible solutions.  DMAIC stands 
for Define, Measure, Analyze, Improve, and Control, the five phases that each represent a 
process for improving overall results.  The methodology of this project followed the DMAIC 
problem-solving methodology, as adapted from three sources (Furterer, 2009, pp. 11-59; 
DMAIC, 2006; Queen & Brett 2005). 
Phase I is Define, used to develop the scope of the project, the project goals and current 
processes.  The next phase is Measure, used to gain an understanding of the key aspects current 
processes to form baseline results.  Phase III is Analyze, which determines cause and effect 
relationships that stem from the previously collected data.  The purpose of Phase IV, Improve, is 
to develop, acquire approval, and implement recommendations.  Techniques such as Design of 
Experiments are used in this phase to optimize the processes.  The last phase is Control, used to 
verify that solutions/recommendations found in phase four are maintainable. 
Each phase also has specific tasks that are fundamental to its completion.  Although there are 
several variations of the steps to take in each phase, the definition and general purpose of each 
phase remains unchanged.  
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Chapter 3:  Methodology 
The goal of this project was to improve the cross-program interactions related to testing at 
iRobot Corporation, by exploring ways to bridge lines of communication and streamline the 
exchange of information between programs.  The group‟s recommendations aimed to help 
iRobot Corporation further benefit from its existing culture and structure.  To accomplish this 
goal, the group used a hybrid systematic methodology, based upon the researched six-sigma 
DMAIC problem-solving approaches (Furterer, 2009; DMAIC, 2006; Queen & Brett, 2005). 
Phase I:  Define 
The purpose of Phase I is to develop the scope of the project.  At the start of the project in A-
term 2009, the group unofficially developed a project charter by brainstorming and meeting with 
project advisors and iRobot Corporation employees.  The group identified the project problems 
and goals that over time transformed into the abstract, which the group revised throughout the 
duration of the project.  Careful consideration of the abstract led to the formation of the project 
title.  The group acknowledged the related stakeholders at iRobot Corporation and estimated the 
project benefits for the company.  Additionally, the group unofficially gathered Critical to 
Satisfaction (CTS) criteria to ensure the needs of iRobot Corporation as well as the group 
members were met.  As part of the planning process, the group discussed potential risks, 
available resources, and project milestones.  The “plan of attack,” which the group updated 
periodically, identified key tasks with ideal deadlines to guide the progress of the project.  In 
conjunction with that plan, the group submitted weekly progress reports to both project advisors 
that summarized each week‟s accomplishments and goals for the following week.  The 
combination of the plan of attack and the weekly progress reports kept the group on-schedule 
throughout the project. 
The importance of Phase I is often overlooked when conducting a project.  The group, 
however, realized the advantage of spending sufficient time planning the project in the Define 
Phase would mean better results in future phases.  The careful planning and consideration during 
Phase I reduced the number of unexpected issues that arose during other phases of the project. 
Phase II:  Measure 
The purpose of Phase II is to gain an understanding of the current process to establish 
baseline results.  This Phase is important as without proper knowledge of the present situation 
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the Critical to Satisfaction criteria cannot be satisfied fully.  The group brainstormed means to 
collect data in order to form project recommendations and measure progress.  Based upon 
observations, informal interviews with iRobot Corporation employees, and meetings with project 
advisors the group determined a survey was the best way to collect initial data.  The group 
targeted all iRobot Corporation employees first to gather the opinions across all programs, to 
highlight the main factors contributing to information sharing and to assist the group in forming 
initial recommendations. 
The group utilized on-site observations and interactions to develop the survey questions and 
topics.  Additionally, the group examined the current process for document control/storage as it 
relates to the Division 1 Design & Development (D&D) Process.  Here the group identified 
phases and milestones of the D&D Process that the cross-program problems affected the most.  
Frequent consultations with the project advisors yielded well-developed survey questions.  The 
consultations also acted as a validation and verification that the survey questions would collect 
the data the group intended to analyze.  The project group developed four versions of the 
preliminary survey before selecting the fifth version to administer. 
As the survey involved iRobot Corporation employees, the group acquired approval from the 
company‟s lawyer as well as the Worcester Polytechnic (WPI) Institute Institutional Review 
Board (IRB).  Following proper approval, the group emailed an iRobot Corporation electronic 
mailing list, which included a random assortment of employees from the entire company.  The 
group hosted the preliminary survey via SurveyMonkey.com for a two-week period from 
12/02/09 – 12/15/09.  Not all participants answered all 19 questions; 54 employees started the 
survey and 32 completed all questions.  Typically, the survey response rate is below 25%; thus, 
to obtain statistically significant results the group defined the target population as all Division 1 
employees. 
To organize the data, the group constructed two major population filters, first the length of 
employment and second the program of employment.  The length of employment is relevant, as 
it will separate pre-expansion from post-expansion personnel.  The program of employment is 
also relevant, as it will highlight the differences between the programs, which ideally should not 
exist in a matrix organization.  To analyze the data, the group mainly examined and compared 
the average result or the majority answers as well as the open-ended questions. 
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After analyzing the preliminary survey data, the group established a focus group to develop 
more detailed project recommendations.  The focus group included Division 1, Competency 4 
employees, as those engineers work with test procedure documents most frequently.  The 
advantage of these discussions in a controlled environment as opposed to the preliminary survey 
allowed the group to refine initial project recommendations better. 
Phase III:  Analyze 
The purpose of Phase III is identifying the causes of the problems identified in Phase I:  
Define by examining the data collected in Phase II:  Measure.  The project group decided to 
analyze the preliminary survey results using basic statistics, pie charts, and histograms to display 
the results.  The use of basic statistics to correlate results would allow all employees to 
understand the data without extensive statistical knowledge.  Similarly, the group chose pie 
charts and histograms to display the data graphically as means that are more complicated were 
not necessary for the result‟s purpose.  Chapter 4:  Preliminary Survey Development and 
Analysis describes the preliminary survey and subsequent analysis in detail. 
To determine the root causes of the problems identified in the Measure Phase the group 
developed and discussed the preliminary survey data and focus group results informally with 
each other as well as the project advisors.  Lengthy discussions allowed the group to identify the 
problem, brainstorm its causes, and then measure the effects of the problem.  The group 
considered all resources (employees, product documents, document control/storage policies and 
tools, etc).  The purpose of these discussions was to identify key factors affecting the Critical to 
Satisfaction (CTS) criteria. 
At the end of Phase III, the group determined the root causes of cross-program interaction 
problems were related to communication and availability of both information and personnel.  
This discovery led the group to conclude that a re-designed competency website would address 
nearly all concerns expressed by iRobot Corporation employees that responded to the 
preliminary survey and participated in the focus group interviews.  The group utilized the 
preliminary survey and focus group results to support this recommendation. 
Phase IV:  Improve 
The purpose of Phase IV is to develop recommendations, acquire approval to implement the 
recommendations, and execute the recommendations.  The group sought to eliminate the root 
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causes by utilizing Phase I – Phase III data.  The group members considered any barriers and 
potential resistance to improving the process.  Then group developed a list of recommendations 
for improvement, referencing the tools from previous phases.  Additionally, the group completed 
preliminary implementation and maintenance analysis to identify the advantages of addressing 
the cross-program interaction problems (Feedback from Focus Group Related to Website 
Design). 
Finally, the group established an implementation plan with short-term and long-term 
recommendations.  This Plan addressed the training plans, how the improvements affect the 
stakeholders, who may or may not be receptive to change, resources to implement the action 
plan, and ways to monitor the results.  The group presented the project recommendations to 
Division 1, Competency 4 employees. 
Phase V:  Control 
The purpose of Phase V is to verify the recommendations from Phase IV: Improve are 
sustainable and controllable.  Due to project constraints, the group could not return to oversee the 
full development and implementation of the re-designed competency website prototype.  
However, the group developed an implementation plan for iRobot Corporation to execute when 
resources are available (Implementation Plan).  This Plan included a suggested a timeline and 
identified key technologies required to re-design the competency website.  In addition, to verify 
proper implementation iRobot Corporation could develop and implement a post-recommendation 
survey similar to the one administered at the start of the project, then compare the results.  To be 
comparable, the post-recommendation survey questions would need to mirror the preliminary 
survey topics and its format.  iRobot Corporation would also need to target the same population 
and perform similar data analysis at a minimum.  Following, analysis of the impact of the project 
recommendations, iRobot Corporation could further refine the group‟s suggestions.  Lastly, 
repeating this process at iRobot Corporation on a regular basis would support continuous 
improvement of document control/storage at the company as the organization matures. 
Design Reflection 
One major goal of the Major Qualifying Project (MQP) at Worcester Polytechnic Institute 
(WPI) is represent „a capstone design experience representative of the type of work [a student] 
might do in [his or her] first job after graduation‟ (Worcester Polytechnic Institute).  The group‟s 
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MQP at iRobot Corporation satisfied this requirement as both members „participate[d] in a real 
engineering project‟ (Worcester Polytechnic Institute).  The MQP incorporated extensive 
engineering design as the group utilized DMAIC methodology throughout the project. 
The MQP at iRobot Corporation offered a unique opportunity to apply knowledge learned 
through coursework typically presented in a manufacturing context to a non-manufacturing 
setting.  While several courses addressed Industrial Engineering in terms of improving 
quantitative statistics, a successful engineer is able to analyze qualitative information as well.  
The group seized this chance, as the challenge would test each member‟s ability to transfer a 
classroom education to a real-world environment. 
  At the start of the project, the group researched DMAIC methodologies to ensure the MQP 
would incorporate appropriate Industrial Engineering concepts from coursework.  The project 
directly addressed a major focus of Industrial Engineering „integrating systems, including such 
components as people, information, materials, and equipment, so design also takes these 
different components into consideration‟ (Worcester Polytechnic Institute).  Realizing the re-
designed competency website prototype did not address all of the components, the group 
suggested other recommendations to iRobot Corporation that did not involve that supplemental 
tool.  In particular, to account for „constraints, which in reality limit potential solutions due to 
economic, safety, reliability, and other factors,‟ (Worcester Polytechnic Institute), the group 
addressed  
Feasibility Analysis as well as an Implementation Plan. 
Overall, the group satisfied WPI‟s capstone design requirement by clearly identifying and 
accomplishing the project‟s objectives.  The group re-assessed the requirements throughout the 
project to ensure it continuously aligned with the goals of the Major Qualifying Project at WPI. 
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Chapter 4:  Preliminary Survey Development and Analysis 
Chapter 3:  Methodology highlighted the major components required to create and administer 
the preliminary survey.  The goal of this chapter is to focus on that process in more detail.  The 
first section will address the overall purpose and importance of the preliminary survey.  Next, it 
will explain the specific steps that were part of developing the preliminary survey questions.  The 
last sections will analyze the preliminary survey results for all respondents as well as by the two 
major population filters, length, and program of employment. 
Purpose of the Preliminary Survey 
The sample population included all iRobot Corporation employees on an optional electronic 
mailing list.  The members of that electronic mailing list are a variety of iRobot Corporation 
personnel, which ensured a random sample population.  The significance of inviting all iRobot 
Corporation employees on that electronic mailing list to participate in the preliminary survey was 
two-fold.  First, it yielded results that applied generally to the entire company.  Second, it 
ensured that the future project recommendations, piloted with the competency that was the 
project‟s focus, would reflect the overall opinion of all iRobot Corporation employees.  Because 
the company is approximately 500 employees, the group determined 10% participation from the 
random sample population is sufficient to corroborate the preliminary recommendations as the 
focus group interviews followed the preliminary survey. 
The group intended for the results of the preliminary survey to support initial ideas and offer 
new suggestions to improve document control/storage and competency interactions.  The results 
provided both quantitative and qualitative evidence to strengthen the group‟s preliminary 
recommendations.  The following section addresses the development of the preliminary survey 
questions, which played a major role in reinforcing the group‟s preliminary recommendations. 
Design of Preliminary Survey 
Style and Analysis Plan 
As the target population included all employees at iRobot Corporation, the group designed 
the survey questions to apply to any participant.  The broad questions corresponded with the 
intent of the preliminary survey, to form preliminary recommendations based upon the results 
that would later be revised after conducting focus group interviews.  Thus, phrasing the questions 
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in a clear, unbiased manner was critical as the wording could significantly influence a 
participant‟s response and in the turn preliminary recommendations. 
The group applied survey design techniques from past projects to ensure the questions would 
yield the desired information.  The preliminary survey included Likert-scale and open response 
questions in order to obtain measurable results and provide the participant an opportunity to 
express his or her opinion (University of Texas, Division of Instructional Innovation and 
Assessment).  The Likert-scale questions ranged from “Strongly Disagree” to “Strongly Agree,” 
creating a wide range of answers.  Depending upon the question, the group analyzed the Likert-
scale questions by percentage of responses per answer and/or average response.  The group 
analyzed open response questions by categorizing responses and mentioning outliers when 
appropriate.  The combination of straightforward and subjective analysis formed preliminary 
recommendations supported by quantitative and qualitative results. 
Background research led the group to determine that length and program of employment 
would be the two main population filters.  While creating the survey questions, the group 
identified certain questions as more relevant to unfiltered or filtered data analysis.  For example, 
the group planned to analyze Section II:  Training and Usage as well as Section IV:  Employee 
and Competency Interactions in more detail by filter and the other sections unfiltered.  As the 
preliminary survey was intended for general analysis, the group did not conduct advanced 
statistical analysis.  Consequently, developing preliminary recommendations through analysis 
and comparisons of averages for the unfiltered data and performing cross-tabulations was 
sufficient.  In terms of an analysis plan, the group processed the results first without applying a 
filter to report the overall opinion of all participants.  Following unfiltered data analysis, the 
group filtered the responses and examined the results by length and program of employment.  
Additionally, the group did not analyze every question or repeat filtered data analysis results if it 
mirrored the unfiltered data analysis results in order to focus on the relevant results. 
After determining the style and guidelines for the preliminary survey, the group proceeded to 
write the questions.  Both project advisors reviewed and approved the preliminary survey 
questions.  iRobot Corporation‟s lawyer approved the survey before the group advertised it to the 
company via the optional electronic mailing list. 
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Topics 
 The preliminary survey addressed topics related to document control/storage tools and 
competency interactions.  In Appendix A:  Preliminary Survey Questions a hard copy of the 
electronic version administered to iRobot Corporation employees via SurveyMonkey.com is 
provided. 
The first section of the survey collected basic information.  Per Worcester Polytechnic 
Institute (WPI) Institutional Review Board (IRB) requirements, prior to any of the actual 
questions the persons were asked to consent to participate in the study.  The survey analysis only 
includes the 54 persons who consented.  Section I: iRobot Corporation Employment 
Background, asked the person to input his or her length, competency, and program of 
employment.  The information collected in Section I allowed the group to filter the survey results 
to search for trends for particular demographics.  The next two sections gathered opinions about 
document control/storage tools. 
Section II: Training and Usage, addressed topics such as document control/storage tool 
training, frequency of use of the document control/storage tools, and the approximate number of 
steps required to locate a test procedure document.  The group aimed to study whether length or 
program of employment is related to the training and use of the document control/storage tools.  
Section III: Satisfaction and Ease of Use, asked participants to indicate his or her preference, 
satisfaction with style, and general satisfaction of the document control/storage tools.  While the 
group investigated potential correlations to length and program of employment, the group aimed 
for Section III to be analyzed mainly unfiltered.  The subsequent section collected beliefs about 
company interactions. 
Section IV: Employment and Cross-Program Interactions addressed identifying employees 
by name across his or her competency, locating employees across his or her competency, and 
interacting with employees across his or her competency but outside of his or her program.  
Additionally, Section IV asked participants to indicate his or her comfort level if asked to switch 
document control/storage tools.  The group intended to explore whether length or program of 
employment is related to the type and frequency of interactions with fellow competency 
employees.  The last section gathered ideas to better document control/storage and competency 
interactions. 
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Section V: Recommendations included Likert scale and open response questions.  
Participants were asked if an updated organization chart and/or competency website would help 
encourage cross-program interactions.  Both questions required an answer on the Likert scale as 
quantitative results better supported the recommendation.  The open response questions asked 
the person for suggestions to decrease test procedure document location time as well as promote 
cross-program interactions.  The survey also offered the person an opportunity to provide any 
additional recommendations. 
Overall, the preliminary survey questions were specific in a sense of collecting the desired 
information yet broad to apply to any employee.  Several revisions ensured the preliminary 
survey aligned with its purpose and the following analysis. 
Preliminary Survey Analysis 
Biases and Considerations 
Before analyzing any results from the preliminary survey, the group considered the following 
potential biases and other factors: 
 iRobot Corporation employs ~500 people, will the sample size be statistically 
significant?  Yes, the group determined that a response rate of ~10% is sufficient to 
corroborate the preliminary recommendations. 
 What iRobot Corporation employees are on the electronic mail alias?  How many 
check it frequently?  The exact number of employees on the mailing list and 
frequency of use by its members are unknown. 
 Will unfiltered results be skewed based upon age/length of employment /program/ 
etc.?  Yes, this is why the preliminary survey results are also analyzed by filter. 
 Will the preliminary survey results and project recommendations be relevant for all 
employees?  No, but capturing the opinions of a broad sample population would 
ideally mean it would be relevant if determined later. 
The group accounted for the potential biases and other factors that may affect analysis by not 
supporting project recommendations solely with preliminary survey results.  The project 
recommendations combined data collected from background research, conversations with 
various personnel, the preliminary survey results, and the focus group interviews. 
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Unfiltered Data Analysis 
Of 57 total respondents, 54 persons consented to participate in the study.  All preliminary 
survey analysis filtered out the responses of the 3 persons who did not consent.  There were 32 
participants who completed study (56.1% of total started).  Complete results for all preliminary 
survey questions are available in Appendix D:  Survey Results by Question and Cross-
Tabulation. 
Section I:  iRobot Corporation Employment Background 
Section I addressed length, competency, and program of employment.  The first population 
filter, length of employment, represented the group‟s expected distribution as shown in Figure 3.  
The recent large growth period for iRobot Corporation occurred approximately 2 years ago when 
the company moved its headquarters to Bedford, MA.  Approximately one-third (35.9%) of 
respondents indicate working at the company for 18 months – 5 years, which is after and closely 
prior to the re-location of headquarters.  New hires within the past 6 months contribute to the 
second highest (28.2%) proportion of respondents, indicating that the majority of participants 
(64.1%) are not long-term employees. 
The distribution of the second population filter, program of employment, reflected the matrix 
structure of iRobot Corporation as shown in Figure 4.  The company structure supports some 
freedom, which is reflected in the smaller groups (by either program or competency) in which 
employees spend the majority of their time at work.  For example, a member of one competency 
noted their weekly meetings and great communication within his / her program, but also stated 
interaction level outside the program within the competency was very low. 
The results of Section I illustrate the importance of analyzing the preliminary survey data 
with and without the population filters.  The different approaches to data analysis also help 
eliminate the potential to miss trends and outliers. 
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Figure 3:  Unfiltered Analysis - Length of Employment (Question #2) 
This figure displays the distribution of all participants by length of employment.  The percentage represents the portion 
of participants for each response.  For example, 28.6% of participants have been employed by iRobot Corporation less 
than 6 months. 
 
 
Figure 4:  Unfiltered Analysis - Program of Employment (Question #4) 
This figure displays the distribution of all participants by program of employment.  The percentage represents the 
portion of participants for each response.  For example, 23.8% of participants are employed by Program 4. 
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Section II:  Training and Usage 
Section II addressed document control/storage tool training, frequency of use, and the 
approximate number of steps required to locate a test procedure document.  For storing and 
accessing testing documents, results indicate Tool 5 is the most frequently used document 
control/storage tool (Figure 5).  All respondents use this tool on either a daily (96.9%) or weekly 
(3.1%) basis (Figure 5).  Tool 5 also required the lowest number of steps to access those 
documents (Figure 6), with 100% of responses indicating it required fewer than 6 clicks.  Tool 3 
was the second most used tool (73% used on a daily to weekly basis); with 75% of respondents 
saying that they also received training for that tool (Figure 7).  Even though all Program 
1/Competency 4 test procedures were standardized and stored in Tool 1 over the fall of 2009, 
83% of respondents from Program 1 stated that they do not use Tool 1 at all.  The results, 
without applying a population filter, indicate there are no or minimal guidelines for document 
control/storage for competencies or programs.  The Length of Employment Filter and Program of 
Employment Filter sections will analyze these topics in more detail. 
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Figure 5:  Unfiltered Analysis - Frequency of Use (Question #6) 
This figure displays the distribution of all participants that report frequency of use for each document control/storage 
tool.  The number represents the portion of participants for each response.  For example, 83.87% of participants do not 
use Tool 1 and 96.97% of participants use Tool 5 daily. 
 
 
 
Tool 1 Tool 2 Tool 3 Tool 4 Tool 5 Other
Monthly 9.68% 3.45% 9.09% 30.30% 0.00% 0.00%
Bi-Weekly 0.00% 3.45% 3.03% 6.06% 0.00% 0.00%
Weekly 0.00% 3.45% 36.36% 18.18% 3.03% 27.27%
Daily 6.45% 41.38% 39.39% 39.39% 96.97% 0.00%
Do Not Use 83.87% 48.28% 12.12% 6.06% 0.00% 72.73%
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Figure 6:  Unfiltered Analysis - Number of Steps to Access a Document (Question #7) 
This figure displays the distribution of all participants that report the number of steps to access a document for each tool.  
The number represents the portion of participants for each response.  For example, 59.38% of participants locate a 
document using Tool 5 in 1-3 Clicks and 50% of participants locate a document using Tool 3 in 7+ clicks. 
 
 
 
Tool 1 Tool 2 Tool 3 Tool 4 Tool 5 Other
1 - 3 Clicks 0.00% 30.00% 9.38% 27.27% 59.38% 0.00%
4 - 6 Clicks 10.34% 20.00% 31.25% 48.48% 40.63% 6.25%
7 - 9 Clicks 3.45% 6.67% 25.00% 18.18% 0.00% 0.00%
10+ Clicks 3.45% 3.33% 25.00% 3.03% 0.00% 0.00%
Do Not Use 82.76% 40.00% 9.38% 3.03% 0.00% 80.00%
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Figure 7:  Unfiltered Analysis - Document Control / Storage Tool Training (Question #5) 
This figure displays the distribution of all participants that report attending training for each document control / storage 
tool.  The number represents the portion of participants for each response.  For example, 93.10% of participants have not 
attended training for Tool 1 and 75.76% of participants have attended training for Tool 3. 
Section III:  Satisfaction and Ease of Use 
Section III addressed preference, satisfaction with style, and general satisfaction with the 
document control/storage tools.  The results did not highlight a clear preference for document 
control/storage tools (Figure 8).  Despite the highest average number of steps to locate a 
document, 30.0% of respondents ranked Tool 3 as their most preferred tool.  However, 30.0% of 
respondents also ranked Tool 3 as either their second-to-last or least preferred document storage 
tool (10% and 20% respectively).  When asked for the reasons behind the ranking, respondents 
said that they liked Tool 3 because of the tool‟s emphasis on user-generated content.  Tool 3 
allows users to upload, edit, and name the contents of documents, as well as access files others 
have uploaded.  The primary reason for disliking the tool was the same:  the user-generated 
content.  Those who scored Tool 3 as not a preferred tool stated that the amount of content was 
excessive and hard to navigate, and the lack of standardization (especially in naming 
documents,) and moderation (of duplicate files, etc.) made the tool less desirable to use.  
Similarly, respondents liked Tool 2 for its moderated content. 
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In terms of satisfaction, Tool 3 received the lowest average for satisfaction for style and 
general satisfaction (Figure 9 and Figure 10).  Less controlled tools (Tools 4 and 5) received 
higher averages for both questions.  The simplicity of the less controlled tools is attractive to 
users, but those tools do not allow moderated content or revision control. 
 
Figure 8:  Unfiltered Analysis - Document Control/storage Tool Preference (Question #8) 
This figure displays the distribution of all participants that report preference for each document control/storage tool.  The 
numbers represent the portion of participants for each response.  For example, 29.03% of participants rank Tool 3 the 
most preferred tool yet 19.35% of participants rank Tool 3 the least preferred tool. 
 
Tool 1 Tool 2 Tool 3 Tool 4 Tool 5
1 0.00% 33.33% 29.03% 20.00% 23.33%
2 11.11% 11.11% 9.68% 23.33% 33.33%
3 0.00% 11.11% 19.35% 26.67% 20.00%
4 5.56% 3.70% 6.45% 10.00% 6.67%
5 0.00% 0.00% 9.68% 3.33% 16.67%
6 5.56% 7.41% 19.35% 13.33% 0.00%
Do Not Use 77.78% 33.33% 6.45% 3.33% 0.00%
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Figure 9:  Unfiltered Analysis - Satisfaction with Style (Question #9) 
This figure displays the distribution of all participants that report satisfaction with style for each document 
control/storage tool.  The number represents the average rating for each tool.  For example, the average for Tool 2 is 5.44 
of 6 and the average for Tool 3 is 3.34 of 6. 
 
 
Figure 10:  Unfiltered Analysis - General Satisfaction (Question #10) 
This figure displays the distribution of all participants that report general satisfaction for each document control/storage 
tool.  The number represents the average rating for each tool.  For example, the average for Tool 2 is 5.69 of 6 and the 
average for Tool 3 is 3.55 of 6. 
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Section IV:  Employee and Competency Interactions 
Section IV addressed beliefs about company interactions in terms of employee identification, 
location, and purpose for interacting.  Additionally, this section asked about the person‟s comfort 
level switching document control/storage tools.  The majority of respondents reported that they 
could identify by name, and knew the approximate location of, more than 80% of employees 
within their competency across all programs (Figure 11 and Figure 12).  However, the majority 
of respondents reported that they had only interacted with 21% – 40% of the same group of 
people for work related purposes (Figure 13).  From these statistics, the group noted the 
discrepancy between knowledge of, and interaction with, fellow employees. 
 
Figure 11:  Unfiltered Analysis - Employee Identification (Question #11) 
This figure displays the distribution of all participants that report ability to identify fellow competency employees.  The 
percentage / number represent the portion of participants for each response.  For example, 42.9% (12) participants can 
identify more than 80% of employees within the competency across all programs. 
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Figure 12:  Unfiltered Analysis - Employee Location (Question #12) 
This figure displays the distribution of all participants that report ability to locate fellow competency employees.  The 
percentage / number represent the portion of participants for each response.  For example, 37.9% (11) participants can 
locate more than 80% of employees within the competency across all programs. 
 
 
Figure 13:  Unfiltered Analysis - Employee Interaction (Question #13) 
This figure displays the distribution of all participants that report interacting with fellow competency employees.  The 
percentage / number represent the portion of participants for each response.  For example, 24.1% (7) participants 
interact with more than 80% of employees within the competency but outside of the program for work purposes. 
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Section V:  Recommendations 
Section V gathered ideas for better document control/storage and competency interactions.  
One recommendation the group suggested was to develop websites for the competencies.  
Overall, this recommendation was well received with only 10% of respondents disagreeing that a 
website would not help them to perform their job more efficiently (Figure 14).  When asked how 
to improve cross-program interactions, there were a variety of answers.  A few noted responses 
were that there needed to be less competition, more collaboration, as well as incentives to 
increase collaboration.  Other suggestions included team building exercises, seating and 
organization charts, and more insight into what other competencies are doing.  When asked how 
to decrease time locating documents, 83% said cleaner organization of websites and / or 
universal document control policies.  The other responses spoke to maintaining the ease of use of 
certain tools (such as Tool 2) and suggesting more training for other tools (such as Tool 3). 
 
 
Figure 14:  Unfiltered Analysis - Competency Website (Question #16) 
This figure displays the distribution of all participants that report a competency website assisting with job efficiency.  The 
percentage / number represent the portion of participants for each response.  For example, 20.7% (6) participants 
strongly agree this recommendation would be helpful. 
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Length of Employment Filter Data Analysis 
Of 54 total survey respondents who consented to participate in the study, 39 of the 54 met the 
program cross-tab criteria.  As with the Unfiltered Data Analysis, the following preliminary 
survey analysis filtered out the responses any person who did not consent.  The cross-tabulated 
results did not yield any new information, rather better displayed the distribution of opinions and 
responses based upon employment maturity at iRobot Corporation.  Complete results to all 
preliminary survey questions are available in Appendix D:  Survey Results by Question and 
Cross-Tabulation. 
Section I:  iRobot Corporation Employment Background 
Section I addressed length, competency, and program of employment.  The distribution of 
participants by length of employment corresponds with recent company growth (Figure 15).  The 
majority of the labor force is interns, co-op students, and persons hired within the last 5 years.  
The minority of the labor force is long-term (more than 5 years of employment) personnel.   
Program of employment, which reflects the matrix structure of iRobot Corporation, shows 
the distribution of the employees by program when the length of employment filter is applied 
(Figure 16).  The programs with higher total responses show the distribution by program reflects 
the length of employment distribution. 
The results of Section I are not intended for data analysis purposes.  The objective of 
presenting the information is to describe the characteristics of the population with the length of 
employment filter applied.  The following sections describe the analysis of the results for this 
sample population. 
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Figure 15:  Length of Employment Filter - Length of Employment (Question #2) 
This figure displays the distribution of all participants by length of employment.  The number represents the portion of 
participants for each response.  For example, 28.6% of participants have been employed by iRobot Corporation less than 
6 months. 
 
 
Figure 16:  Length of Employment Filter - Program of Employment (Question #4) 
This figure displays the distribution of all participants by program of employment.  The number represents the portion of 
participants for each response.  For example, 4.8% of participants are employed by Program 2. 
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Section II:  Training and Usage 
Section II addressed document control/storage tool training, frequency of use, and the 
approximate number of steps required to locate a test procedure document.  The results with the 
length of employment filter applied were similar to the Unfiltered Data Analysis results.  
Meaning, no particular length of employment significantly differed from the majority opinion of 
all participants.  Thus, data analysis for this section with the length of employment filter applied 
is not presented. 
Section III:  Satisfaction and Ease of Use 
Section III addressed preference, satisfaction with style, and general satisfaction of the 
document control/storage tools.  Data analysis with the length of employment filter applied was 
constructive when investigating correlations between an employee‟s duration at iRobot 
Corporation and his or her preference for document control/storage tools and features. 
For overall satisfaction (Table 2), persons employed for less than 6 months rated Tools 1 and 
2 the highest (6.00) and Tool 3 the lowest (3.33).  Persons employed for 6 months – 18 months 
rated Tool 5 as well as Tool 2 the highest (5.00), closely followed by Tool 3 and Tool 1 (4.00).  
For this bracket, Tool 3 ranked as the most preferred document control/storage tool for 83.3% of 
respondents.  One statistic to note is that although Tool 2 received high ratings in the first three 
lengths of employment brackets, 50%, 60%, and 41.7% (respectively) stated that they did not use 
the tool.  As mentioned previously, a majority of respondents stated they did not use Tool 1.  
Tool 3 received high ratings in the 5 – 10 year bracket, and 66.7% stated it was their most 
preferred tool, followed by Tool 2 (66.7%).  Tool 3 is generally preferred by those who have 
been at iRobot Corporation longer, as the amount of content may be difficult to navigate for 
newer employees.  Tool 3 is rated low by senior employees, however, who described it as 
„cumbersome‟. 
Table 2:  Doc. Control Tool Satisfaction Rating by Maturity Bracket (Likert 1-7 Scale) 
 < 6 mo 6 – 18 mo 18 mo – 5 yr 5 – 10 yrs > 10 yrs 
Tool 1 6.00 4.00 3.00 4.00 (0) 
Tool 2 6.00 5.00 6.29 4.00 (0) 
Tool 3 3.33 4.00 3.50 4.67 2.00 
Tool 4 5.33 3.20 4.31 3.00 6.00 
Tool 5 4.83 5.00 5.46 4.00 6.00 
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Section IV:  Employee and Competency Interactions 
Section IV addressed beliefs about company interactions in terms of employee identification, 
location, and purpose for interacting.  Additionally, this section asked about the person‟s comfort 
level switching document control/storage tools.  Data analysis with the length of employment 
filter applied provided valuable insight when considering duration of employment at iRobot 
Corporation. 
Results indicate that 42.9% and 37.9% of employees can identify and locate over 80% of 
employees outside their program, within their competency respectively.  For both questions, 
persons employed longer at iRobot Corporation were less likely to report a lower percentage.  
The length of employment filter highlighted the results of Question 13, which asked the person 
to report the percentage of employees within his or her competency and outside his or her 
program that he or she has collaborated with for work purposes.  Persons employed at iRobot 
Corporation for less than 6 months had collaborated with less than 40% of competency 
employees.  The results for persons employed 6 – 18 months were similar, with all responses 
within 0% - 40% except for one (41% - 60%).  Employment of 18 months – 5 years appeared in 
every bracket, with 46% of those employees reporting collaboration with more than 80% of 
competency employees outside his or her program of employment.  The results for the 5 – 10 
years were different, with 67% reporting 21% - 40% and the rest as more than 80%. 
Section V:  Recommendations 
Section V gathered ideas to better document control/storage and competency interactions.  
One recommendation the group suggested was to develop websites for the competencies.  The 
results with the length of employment filter applied were similar to the Unfiltered Data Analysis 
results.  Meaning, no particular length of employment significantly differed from the majority 
opinion of all participants.  Thus, data analysis for this section with the length of employment 
filter applied is not presented. 
Program of Employment Filter Data Analysis 
Of 54 total survey respondents who consented to participate in the study, 39 of the 54 met the 
program cross-tab criteria.  As with the Unfiltered Data Analysis, the following preliminary 
survey analysis filtered out the responses any person who did not consent.  The cross-tabulated 
results did not yield any new information, rather better displayed the distribution of opinions and 
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responses based upon program of employment at iRobot Corporation.  Complete results to all 
preliminary survey questions are available in Appendix D:  Survey Results by Question and 
Cross-Tabulation. 
Section I:  iRobot Corporation Employment Background 
Section I addressed length, competency, and program of employment.  The distribution of 
participants by length of employment corresponds with recent company growth.  The majority of 
the labor force is interns, co-op students, and persons hired within the last 5 years.  The minority 
of the labor force is long-term (more than 5 years of employment) personnel.  Subsequent 
analysis will provide further insight related to the length of employment filter. 
When applied, the program of employment filter reflects the matrix structure of iRobot 
Corporation and shows the distribution of the employees by program.  The programs with higher 
total responses show the distribution by program reflects the length of employment distribution. 
The results of Section I are not intended for data analysis purposes.  The objective of 
presenting the information is to describe the characteristics of the population with the length of 
employment filter applied.  The following sections analysis the results for this sample 
population. 
Section II:  Training and Usage 
Section II addressed document control/storage tool training, frequency of use, and the 
approximate number of steps required to locate a test procedure document.  The results with the 
length of employment filter applied were similar to the Unfiltered Data Analysis results.  
However, particular programs of employment differed from the majority opinion of all 
participants.  Thus, data analysis for this section with the program of employment filter applied 
is relevant. 
Similar to the unfiltered results, with regard to storing and accessing testing documents, Tool 
5 was the most frequently used storage tool, with 100% of respondents from all programs except 
Program 5 (83.3%) replying that they use the tool on a daily basis.  Furthermore, Tool 5 also was 
perceived as requiring the lowest number of steps in order to access those documents, with 100% 
of respondents reporting fewer than 6 clicks.  Tool 4 was the second most used tool with over 
50% of participants from Program 1, 3, and 4 reporting daily usage.  However, over 50% of 
participants from Programs 5 and 6 report only monthly usage.  The results for the number of 
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steps in order to access documents with Tool 4 were similar to those of Tool 5.  The second most 
used tool based upon daily usage for Program 5 was Tool 2 (80.0%) and for Program 3 was Tool 
3 (50.0%).  The majority of respondents from Program 5 (66.7%) and Program 4 (85.7%) as well 
as 100% of respondents from Programs 3 and 6 report not using Tool 1 for document 
control/storage.  Recently all Program 1 Testing Procedure Documents were moved to storage in 
Tool 1 (Fall 2009), yet 60% of Program 1 employees report not using Tool 1, and 40% of 
Program 1 employees report not using Tool 3 for document control/storage tool.  Additionally, 
the number of steps to access documents using Tool 3 ranged from 4 to more than 10 clicks, 
essentially double the time of the uncontrolled document control/storage tools.  Interestedly, 
Tool 3 yielded the highest percentage of participants who attended training for that tool across all 
programs. 
The results of Section II demonstrate inconsistent results for each program in terms of 
frequency of use and preference.  The analysis highlights the need for some uniformity across 
programs. 
Section III:  Satisfaction and Ease of Use 
Section III addressed preference, satisfaction with style, and general satisfaction of the 
document control/storage tools.  Data analysis with the program of employment filter applied 
was similar to the Unfiltered Data Analysis results.  Meaning, no particular program of 
employment significantly differed from the majority opinion of all participants.  Thus, minimal 
data analysis for this section with the program of employment filter applied is presented. 
Similar to the unfiltered results of Satisfaction and Ease of Use, this filtered analysis by 
program indicated no more than 50% of participants from any program ranked a controlled 
document control/storage tool as a first choice.  That statistic shows clearly that not only do 
different programs rank the document control/storage tool differently, but also employees from 
within the programs.  As with the unfiltered results, the programs are more satisfied with 
uncontrolled document control/storage tools compared to controlled document control/storage 
tools.  The cross-tabulation further illustrates the necessity for a document control/storage tool 
that at least satisfies the majority of employees within a program. 
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Section IV:  Employee and Competency Interactions 
Section IV addressed beliefs about company interactions in terms of employee identification, 
location, and purpose for interacting.  Additionally, this section asks about the person‟s comfort 
level switching document control/storage tools.  Data analysis with the program of employment 
filter applied provided valuable insight about the two divisions at iRobot Corporation. 
The „Employee and Cross-Program Interactions‟ section shows the results across Division 1 
differ from Division 2.  The clear majority (85.7%) of employees from the Division 2 know more 
than 80% of employees within competency across all programs.  Division 1 employees, on the 
other hand, don‟t report a clear majority in any response.  Results for each response, from less 
than 20% to more than 80%, is approximately evenly distributed.  The statistics for knowing the 
approximate location of employees within the competency and across all programs mirror the 
previous results.  However, the majority of Division 1 employees report only interacting with 
21%-40% of the same group of people for work related purposes while yet again Division 2 
employees interact with more than 80% of employees.  Thus, the cross-tabulation demonstrates 
interactions within the competency across all programs vary, especially in comparing Divisions. 
Section V:  Recommendations 
The next section of the survey addressed possible recommendations from the project group.  
The questions centered on the main preliminary recommendation formed by the group – a re-
designed competency website.  The results with the program of employment filter applied were 
similar to the Unfiltered Data Analysis results.  Meaning, no particular program of employment 
significantly differed from the majority opinion of all participants.  Thus, minimal data analysis 
for this section with the program of employment filter applied is presented. 
Overall, the Division 1 employees at least somewhat agreed that the website would help them 
to perform their job more efficiently.  Division 2 employees, on the other hand, responded 
equally between disagree, neutral, and strongly agree.  Similarly, the Division 1 employees were 
supportive of a regularly updated competency organization chart with employee information 
compared to the Division 2.  The difference between the Divisions suggests a difference of 
competency communication across programs.  Interestedly, the answers to the open response 
questions did not differ significantly. 
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Chapter 5:  Competency Website Prototype 
This chapter describes the design of the project‟s major output and recommendation, a re-
designed competency website prototype.  The purpose of the re-designed competency website is 
to serve as a supplemental resource to the document control/storage tools for employees within 
that competency.  Currently, each competency maintains a website, internal to iRobot 
Corporation as it contains proprietary information that cannot be available to the public.  The re-
designed competency website is not different in terms of access, but mainly style and content.  
Ideally, all competencies throughout both Divisions would consider re-designing their website 
based upon the prototype presented by the project group. 
The group developed an initial prototype for the re-designed competency website, which was 
refined using focus group feedback.  The focus group members included employees from 
Division 1, Competency 4 across multiple programs within Division 1.  The purpose of the focus 
group is to provide input about the preliminary design, which the group developed following 
data analysis of the preliminary survey results.  The preliminary project recommendations and 
prototype aimed to facilitate cross-program interactions in terms of employee collaboration and 
the sharing of information.  The group presented the prototype to the focus group members and 
asked for comments on the content, style, and layout of the prototype.  Specifically, the group 
asked the focus group members if the design achieved that goal.  Thus, the focus group 
interviews allowed the group to develop the initial re-designed competency website with more 
detail and accuracy in terms of accomplishing its objectives.  The final design aimed to illustrate 
the benefits of the project recommendations, which were to improve document control, maintain 
competency organization charts, and further encourage cross-program collaboration.   
The re-designed competency website prototype provides iRobot Corporation with a visual 
representation of the analysis performed throughout the project.  In this chapter, the focus group 
and prototype design process are described, and then the re-designed competency website 
prototype is presented in Microsoft PowerPoint.  This chapter ends with a development and 
implementation plan. 
Focus Group Members and Question Design 
The focus group aimed to refine the preliminary recommendations that were developed to 
ultimately improve cross-program interactions overall.  Unlike the preliminary survey, the group 
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only interviewed members of the Division 1, Competency 4 team in order to pilot the 
preliminary recommendations with a smaller group.  This choice was made because the Division 
1, Competency 4 team would benefit most from the majority of the recommendations as many 
are related to product testing.  Including employees from other competencies would have 
provided representative results, whereas Division 1, Competency 4 employees provided more 
focused insight.  The focused insight is important because group developed the re-designed 
competency website prototype based upon the needs of Competency 4.  The focus group would 
act as a partial supplement to the preliminary survey data, supporting the reasons behind the 
formation of the preliminary recommendations and ultimately the final project recommendations. 
Prior to the focus group interviews, the group developed questions as a guideline for 
conversation (Appendix B:  Focus Group Questions).  Specific questions were asked about the 
employee‟s preferences for the re-design of the competency website prototype.  The questions 
were designed to be guided open response without restricting answers to a question.  The group 
did not design the questions to be complete open response; they were structured based on 
preliminary survey and recommendations.  At the end of the interview, however, participants did 
have the opportunity to provide additional feedback.  The interviews were designed to address 
the topics outlined at a minimum while also allowing employees to share personal insight.  Thus, 
the structure of the focus group interviews was loosely formatted in order to create a more open 
environment that encouraged the sharing of ideas. 
Competency Website Prototype Design 
The development of the re-designed competency website prototype started at the conclusion 
of the preliminary survey data analysis.  The group utilized Microsoft PowerPoint as neither 
group member possessed knowledge of any website programming language.  Combining those 
results with basic graphic user interface knowledge learned through coursework, the group 
designed the prototype skeleton.  The initial prototype served as a visual aid during the focus 
group interview to supplement descriptions of the group‟s initial recommendations.  The final 
prototype served as a visual representation of the project recommendations.  Throughout the 
period of focus group interviews, the group modified the prototype, considering the feedback 
from the Division 1, Competency 4 employees.  The final re-designed competency website 
prototype, developed over several weeks, encompassed the recommendations and ideas from the 
company, focus group members, project advisors, and group members.  The resulting re-
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designed competency website prototype communicated the group‟s final project 
recommendations in a simple manner.  For example, the sample organization chart on the People 
Page allowed viewers to understand the benefits of that module quickly.  Additionally, the group 
designed the prototype to be easily understood by employees at any level without extensive 
background knowledge of the project. 
Basic Style and Layout 
The style and layout of the re-designed competency website encompassed ideas from all 
sources the group gathered information from during the project.  Preliminary survey results 
identified dissatisfaction with the style and layout of the current document storage tools.  
Employees listed suggestions for improvement, many of which included better color 
coordination, a simplistic layout, and ability to personalize.  The group considered the color, 
modules, and intuitiveness while designing the prototype in addition to guidelines from Java 
Look and Feel Design Guidelines (Sun Microsystems Inc., 2001) 
Based upon employee suggestions, the group chose a green color theme to mirror the 
company colors while creating easy-to-read dark text on a light background.  The group also 
consistently used the same size and style text for headings and content for easy identification of 
information.  Next, the group considered the layout. 
The group chose a simple modular layout based upon Worcester Polytechnic Institute‟s use 
of Blackboard Academic Suite for faculty and students.  Blackboard Academic Suite allows 
faculty and students to customize the website that is utilized for course-related or organization-
related material.  The website design involves modules that may be minimized, maximized, or 
removed (except for standard modules).  Faculty and students may also re-arrange the layout of 
the modules and add custom modules such as the weather, dictionary, etc.  A maximum level of 
personalization allows the user to customize the website, which in turn will likely encourage the 
user to utilize the website more.  Based upon the group‟s positive experience with Blackboard 
Academic Suite, the re-designed competency website prototype includes mirrored features.  
Additionally, focus group participants familiar with this software supported these features as part 
of the re-designed competency website prototype.  
The group intends that the entire website be modular and customizable.  Given the variety of 
job responsibilities at iRobot Corporation, the intention is to create a default design for 
competencies then allow each competency and individual employees to modify and customize 
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the content.  The prototype modeled after Division 1, Competency 4 needs could serve as the 
initial default design for other competencies.  As the ultimate goal of the re-designed 
competency website is to increase collaboration across programs, this flexibility would ensure it 
is useful for each program.  With a general understanding of the prototype‟s direction, each page 
and feature is now introduced. 
Home Page 
The Home Page is the first page the user views entering the website.  Thus, ensuring it 
contains immediately relevant information is crucial.  Thus, the user has the most options to 
customize this page.  The Home Page includes modules for Announcements, Links, Bookmarks, 
Login, Chat, and Search All.  Figure 17 is an example of the Home Page with generic modules. 
 
Figure 17:  Home Page, All Blank Modules Layout 
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Announcements 
The concept behind the Announcements module is simple:  information sharing.  Often 
employees receive over a hundred emails per day.  The sheer volume of emails in addition to job 
responsibilities creates an environment where a centralized source for reminders and meetings is 
beneficial.  The purpose of the Announcements module is to allow the competency manager to 
share information with the entire competency.  Here, the competency manager and other 
authorized users may edit and post reminders, announcements, etc. for all competency 
employees to view.  Additionally, the design includes integration with Microsoft Outlook 
calendars.  The goal of integration is to remind employees of upcoming meetings/events in 
advance without depending upon Microsoft Outlook reminders, which only pop-up while the 
program is running.  This alternative/additional means of communication aims to increase 
accessibility to information that will assist employees with time management and 
communication.  Figure 18 shows sample content for the Announcements module. 
 
Figure 18:  Home Page, Announcements Module Sample Content 
Links 
The concept behind the Links module is basic:  accessibility.  By default, the Links module 
would contain links to frequently used iRobot websites.  For example, employees often access 
the Oracle Timecard, internal home page, and iRobot News and Events websites.  The purpose of 
the Links module is to create an additional location to links, decreasing the time spent locating 
the website elsewhere.  The Links module does not allow open-ended additions as that feature is 
addressed in the Bookmarks module.  Rather, the user may select or de-select a link from a set 
list via the Options page.  The user also has the ability to arrange the links in any order, allowing 
the user to place more frequently used links near the top of the list.  This alternative/additional 
means to access other websites is a convenience that further supports the main concept of the re-
designed competency website acting as a website with centralized information.  Figure 19 
represents sample content for the Links module. 
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Figure 19:  Home Page, Links Module Sample Content 
Bookmarks 
The concept behind the Bookmarks module is personalization.  By default, the Bookmarks 
module would contain links to the most frequently used links and documents for the employee at 
a particular time.  For example, the employee may regularly visit the competency wiki site or a 
specific test procedure.  Unlike the Links module, the Bookmarks module does allow open-
ended additions, as that is its intention.  The user would simply select the link or document as a 
favorite while viewing it and it would automatically be added to the Bookmarks module.  Similar 
to the Links module, the user has the ability to arrange the items in any order, allowing the user 
to place the more relevant items near the top of the list.  The advantage of the Bookmarks 
module is to create easy access to links and documents related to current projects.  The 
Bookmarks module, as with the Links module, is a convenient way for employees to access 
desired information.  Figure 20 represents sample content for the Bookmarks module. 
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Figure 20:  Home Page, Bookmarks Module Sample Content 
Login 
The purpose of the Login module is to gain access to restricted content and personalize the 
website.  To view proprietary information and restricted content, the website would require the 
user to login.  However, the user may view unrestricted content without logging into the website.  
The unrestricted versus restricted content would be determined by the competency manager or 
other appropriate website administrator on a case-by-case basis.  For example, content could be 
restricted based upon security clearance or program of employment.  This ensures the 
appropriate information remains private and/or confidential.  Additionally, logging in allows the 
user to access options to personalize the website.  Figure 21 represents sample content for the 
Login module. 
 
Figure 21:  Home Page, Login Module Sample Content 
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Chat 
Today numerous websites include a chat feature.  Whether the user has the ability to speak 
with a company representative for assistance or a friend on a social networking website, many 
companies now have this option.  Regardless of setting, the main advantage behind chat is quick 
access to information.  The Chat module would allow the person to view other users online and 
see whether an employee is available to chat.  Similar to social chat tools, the use would have the 
ability to input his or her status.  For example, a person may write, “Outside testing for the 
afternoon.”  There are several advantages of the Chat module. 
First, users may quickly communicate with each other.  Often employees may write an email, 
make a phone call, or physically walk to a person‟s desk.  However, a quick question may be lost 
in a person‟s Inbox or the person may not be at his or her desk, which means a delayed response 
to a question or requested information.  Often, unless a person‟s Microsoft Outlook calendar is 
updated, whether the person will be gone for a few minutes or the entire day/week is unknown 
unless nearby employees know his or her whereabouts.  Thus, the ability to see if a person is 
available and check his or her status is advantageous. 
To account for personal preference, the user may chose to turn the Chat module on or off via 
the Options page.  The user may not wish to use this form of communication, or a person‟s job 
responsibilities means he or she is unlikely to be at his or her desk often.  Regardless of reason, 
the Chat module would be available but users would not be expected or required to use the 
feature.  The Chat module is not meant to replace face-to-face contact but is one way to address 
the main goal of the re-designed competency website, which is to increase collaboration and 
sharing of information across programs.  Figure 22 represents sample content for the Links 
module. 
 
Figure 22:  Home Page, Chat Module Sample Content 
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Search All 
The purpose of the Search All module is to allow the user to search the entire website for any 
criteria.  The user could search by people, documents, or help.  To view results that contain 
proprietary information and restricted content, the website would require the user to login.  The 
function of the search feature in terms of people, documents, and help is explained in the 
corresponding sections.  Figure 23 represents sample content for the Search All module. 
 
Figure 23:  Home Page, Search All Module Sample Content 
People 
The People Page is all about competency employees.  With the matrix structure at iRobot 
Corporation, at times it is difficult to locate information about an employee.  Collaboration, 
however, is heavily based upon knowing who and how to contact fellow competency employees.  
The People Page includes tools such as an interactive organization chart and search feature to 
increase employee accessibility.  Figure 24 and Figure 25 represent a sample layout for the 
People Pages with generic modules. 
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Figure 24:  People Page, Organization Chart, All Blank Modules Layout 
 
Figure 25:  People Page, Employee Information, All Blank Modules Layout 
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I want to… 
This toolbar would remain visible at all times while viewing the People Page.  Here, the user 
has the option to search for an employee, view another competency organization chart, edit 
personal information, or update his or her status.  The search feature would allow the user to 
search within the competency or all iRobot Corporation employees.  The results would display 
the employee‟s basic information (name, program, phone number, email address, location).  The 
„view other competency‟ feature would link to the desired competency‟s organization chart and 
competency.  As each competency manages the website individually, the user may only view 
unrestricted content unless he or she has special access.  To edit personal information, the user 
must be logged-in.  The update status feature is only visible if the Chat is enabled.  Figure 26 
represents a sample „I want to…‟ toolbar. 
 
Figure 26:  People Page, I want to...Module Sample Content 
Chat 
The Chat module, as explained within the Home Page section appears within the People Page 
as well.  The intention behind duplicating this module here is to allow users to contact another 
person easily.  For example, the user may search for a person then wish to see if that employee is 
available for chat or not.  The Chat module is available on several other Pages of the website as 
well. 
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Organization Chart 
The interactive organization chart shows basic information (name, phone, email) about all 
competency employees.  It is divided by program and in alphabetical order (except for program 
leads) to allow the person to find an employee fast.  The advantage of the organization chart is to 
help employees contact fellow competency employees.  The easier it is to contact a person, the 
more likely employees will collaborate across programs.  By clicking on the employee‟s name, 
the person can view more information about the person.  Figure 27 represents a sample 
organization chart.  Clicking on an employee‟s name within the chart will bring the user to that 
employee‟s personal information page. 
 
Figure 27:  People Page, Competency Organization Chart Sample Content 
Personal Information Page 
The personal information page shows expanded basic and detailed information about the 
employee.  The person‟s name, title, phone number, email address, location, and picture are part 
of the expanded basic information.  Displaying this information is extremely helpful, as finding 
this information now requires several steps.  A person must open Microsoft Outlook, open a new 
message, type the employee‟s name, name-check it, then right-click to view properties just to 
find a phone number or email address.  The name, phone number, email address, and picture 
would load automatically from the Human Resource database but would not be editable.  
However, the person would have the option to display his or her title and edit his or her location.  
The website would automatically load the employee‟s location (building and desk number), but 
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allow the person to customize it.  For example, “C-132” is not as useful for locating a person 
compared to “C-132:  Building 8, first aisle to the right of the 8-1 coffee center, fifth desk on the 
right.”  The personal information page also includes detailed information. 
  The detailed information provided about an employee is the key feature of this Page.  The 
group proposes to integrate a person‟s Microsoft Outlook calendar with the website, enabling a 
user to discover if an employee is free/busy and view his or her calendar.  The goal behind the 
„free/busy‟ feature is to allow users to find out if a person is available quickly.  Similar to 
locating a person‟s phone number or email address, this feature wouldn‟t require the user to open 
Microsoft Outlook.  However, it does provide the user an option to view the employee‟s Outlook 
calendar.  The last detailed information component of allows users to input current projects 
and/or an „About me‟ blurb.  The goal of the current projects is to allow other employees to see 
what a person is doing at work.  For example, a person may write “Performing endurance tests.”  
An employee from another program who is working on endurance tests may see that post, which 
creates an opportunity for collaboration.  The „About me‟ blurb simply allows users to customize 
the page.  He or she may write a short paragraph or two explaining his or her hobbies or 
interests.  The intention of this component is to encourage information discussion and potentially 
social events outside of work, which in turn seeks to improve work-related collaboration.  All of 
the detailed information features are optional but recommended.  Figure 28 represents a sample 
personal information page. 
 
 
Figure 28:  People Page, Personal Information Sample Content 
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Documents 
The Documents Page is related to templates, test procedures, test results, and other categories 
of files.  With the matrix structure at iRobot Corporation, at times it is difficult to locate 
documents because no standardized storage/usage policy exists for the company or by 
competency.  Efficient work, however, strongly depends upon the ability to know what 
information/results are available and how to locate relevant documents.  The Documents Page 
includes Storage Tools, Recent Documents, Recent Searches, Bookmarks, and the Search Tool 
Bar.  Figure 29 represents a sample layout for the Documents Pages with generic content. 
 
Figure 29:  Documents Page, Start Page Blank Modules Layout 
Storage Tools 
The Storage Tools module is very basic and contains links to document control/storage tools 
in use at iRobot Corporation.  The Storage Tools module does not allow open-ended additions as 
that feature is addressed in the Favorites module.  Rather, the user may select or de-select a link 
from a set list via the Options page.  By default, the Storage Tools module would contain links to 
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all document control/storage tools.  The user may edit the links that display via the Options page.  
For example, an employee who never uses Tool 6 may want to eliminate clutter and remove the 
link.  The user also has the ability to arrange the tools in any order, allowing the user to place 
more frequently used tools near the top of the list.  The purpose of the Storage Tools module is to 
create an additional means to open document control/storage tools.  Additionally, it aims to 
encourage the use of controlled document management systems instead of uncontrolled tools 
such as a personal folder.  This alternative/additional means to access these tools is a 
convenience that further supports the main concept of the re-designed competency website acting 
as a website with centralized information.  Figure 30 represents sample content for the Storage 
Tools module. 
 
Figure 30:  Documents Page, Storage Tools Module Sample Content 
Recent Documents 
The purpose of the Recent Documents module is to save the user time locating a document.  
The Recently Opened module simply acts as a history of documents recently opened through the 
website.  Figure 31 represents sample content for the Recently Opened module. 
 
Figure 31:  Documents Page, Recent Documents Module Sample Content 
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Recent Searches 
The purpose of the Recent Searches module, as with the Recent Documents module, is save 
the user time.  The Recent Searches module simply acts as a history of recent searches performed 
through the website.  Figure 32 represents sample content for the Recent Searches module. 
 
 
Figure 32:  Documents Page, Recent Searches Module Sample Content 
Bookmarks 
The Bookmarks module is replica of the one that appears on the Home Page.  The purpose of 
displaying the Bookmarks module on the Documents page is to further increase access to links 
and documents.  Duplicating the Bookmarks module is a matter of convenience to access desired 
information in an additional location on the website.  More information about the Bookmarks 
module is discussed with the previous Bookmarks section.  Figure 33 represents sample content 
for the Bookmarks module. 
 
Figure 33:  Documents Page, Bookmarks Module Sample Content 
Search Tool Bar 
The Search Tool Bar is the main feature of the Documents page.  One major factor hindering 
cross-program interactions is access to information.  As no standardized document 
control/storage tool exists for each program or competency, accessing information can be very 
challenging.  Often access to information is restricted and requires an administrator to grant 
permission to view the content.  Acquiring authorization is rarely immediate, which means the 
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employee is delayed from his or her work.  If the employee is unable to acquire authorization or 
permission isn‟t approved fast enough, the employee likely will duplicate another person‟s work.  
The duplication of another person‟s work because of inaccessible information is costly and the 
Search Tool Bar on the Documents page is one way to eliminate this problem. 
The Search Tool Bar would allow users to search for documents and apply several different 
filters to narrow the results.  Filters would include type of test (e.g., Operating, Hot 
Temperature), part (e.g., Chassis), Facility Location (e.g., on-site), document number, and 
repository (e.g., all, Tool 1, Tool 2, etc.).  The main advantage of the Search Tool Bar is the 
ability to search any combination of document control/storage tools.  The group proposes 
integration with the document control/storage tools and creation of a document abstract, which is 
what the Search Tool Bar will actually be searching.  Figure 34 represents a sample Search Tool 
Bar.  Performing a search will bring the user to a Search Results Page. 
 
Figure 34:  Documents Page, Search Tool Bar Module Sample Content 
Search Results Page 
The results of a search will display Recent Searches, Bookmarks, Documents, and 
Equipment & Facilities.  Figure 35 represents a sample Search Results page with generic 
modules. 
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Figure 35:  Documents Page, Search Results Page, All Blank Modules Layout 
Recent Searches 
The purpose of displaying the Recent Searches module on the Search Results Page is a 
matter of conveniences.  This module allows easier access to information previously desired or 
searched.  Figure 36 is an example of the Recent Searches module. 
 
Figure 36:  Documents Page, Search Results, Recent Searches Module Sample Content 
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Bookmarks 
The Bookmarks module is replica of the one that appears on the Home Page.  The purpose of 
displaying the Bookmarks module on the Documents page is to further increase access to links 
and documents.  Duplicating the Bookmarks module is a matter of convenience to access desired 
information in an additional location on the website.  More information about and a sample 
Bookmarks module is discussed with the previous Bookmarks section. 
Equipment & Facilities  
The Equipment & Facilities module is designed to display all related equipment and test 
facilities related to the search.  This allows the user to view what may be needed for a particular 
test quickly, saving time trying to figure this information out when it is already available.  The 
Figure 37 represents sample content for the Equipment & Facilities module. 
 
Figure 37:  Documents Page, Search Results, Equipment, & Facilities Module Sample Content 
Documents 
The Documents module shows all files that match the search criteria.  Figure 38 represents 
sample content for the Documents module.  Clicking on the file name will open its document 
abstract, which will be discussed in an upcoming section. 
 
Figure 38:  Documents Page, Search Results, Documents Module Sample Content 
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Document Abstract Page 
The Document Abstract Page contains duplicated information about Recent Searches, 
Documents, and Bookmarks modules, as well as the new Document Abstract module that 
appears on the right.  The right of Figure 39 is a sample of the Document Abstract module with 
generic content. 
 
Figure 39:  Documents Page, Document Abstract Page, All Blank Modules Layout 
Test Document Abstract 
The team analyzed procedural test documents at iRobot to find commonalities, with the goal 
of using the results to create modified abstracts of the documents.  The abstracts would be used 
to simplify the process of locating documents, and potentially increase exchange of information 
between programs.  These abstracts would be located on all iRobot competency websites, and 
would include a link to the original version of the test document (i.e. through Tool 1). 
The purpose of the Document Abstract module is to display a summary of the file.  It aims to 
extract information from the file when uploaded to the document control/storage tool.  The 
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required technology would be similar to submitting a resume for a job online and the website 
extracting information into appropriate fields.  As templates exist for iRobot Corporation 
documents, extracting the information should not be an issue for most fields.  The document 
abstract would include fields for objective, related document(s), equipment, and test facility 
location(s).  The objective and related document(s) are required fields on most templates but the 
equipment and test facility location(s) are not.  To account for errors extracting the information, 
before uploading a file, the user would be able to view the document abstract and correct 
necessary fields.  There are several advantages to the document abstract. 
First, the user may quickly view key information about a document.  This eliminates the 
process of opening the file and reading or skimming all of the content to learn if the file is even 
useful.  That process wastes time and is frustrating for employees.  The ability to view this 
summary is one means of increasing information sharing across programs.  Another advantage of 
searching the document abstract as opposed to the entire content means faster searches.  Again, 
faster access to information increases the likelihood that employees will utilize the tool.  The 
Search Tool Bar uses the document abstract to return the results of the search.  From the 
document abstract, a person may click on a link to open the complete file.  Figure 40 represents a 
sample Document Abstract. 
Document name and number are the unique identifiers that would appear on completion of a 
document search.  The objective is designed to be an abbreviated version of the current test 
objectives.  The latter three bullets identify areas where test procedures many have 
commonalities with other test documents.  To develop this list, a matrix was created for each 
section to track and visualize overlaps, with Procedural Test Documents on the Y-axis.  These 
matrices could possibly be referenced in the code for competency websites as an internal 
database.  A subset was selected from all testing documents (Environmental Testing) and 
abstracts were created to use in the re-designed competency website prototype.\ 
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Doc Name  PackBot Non-Operational Temperature Testing Template  
# & Location  ###-###-### TOOL 1    (LINK TO LOCATION)  
Objective  
Compliance with Requirement ID PB325:  
The system, with the exception of batteries, shall be capable of 
operating after being stored (while is it's transport/storage 
container) in temperatures ranging from -40 degrees C to 71 
degrees C as defined by MIL-STD-810F method 510.4 - Procedure 
I (high temp) and MIL-DTS-810F method 502.4 - Procede I (low 
temp).   
Related 
Documents  
MIL-STD-810F:  Environmental Test Methods 
Equipment 
Temperature Chamber  
RCV Chassis  
RCV Arm(s)  
RCV Battery Cradle(s)  
Battery(s)  
OCU  
Radio Module  
Hand Controller 
Test Locations  iRobot Temperature Chamber  
User  ASOSNY  
Figure 40:  Documents Page, Document Abstract Page, Document Abstract Module Sample Content 
 
Options 
The Options page allows the user to customize and personalize the website design for 
optimal use.  The Options page includes the Login module as changing personal settings requires 
the user to log in.  The Chat module is also included for convenience, allowing the user to chat 
with other online users and update his or her status.  The Options page allows the user to change 
several features of the website described in previous sections.  Here, the user may modify Home 
Page content/layout, edit his or her detailed information pages, turn chat on or off, and edit 
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favorites.  The main goal of ample options is to increase utilization of the competency website.  
Figure 41 represents a sample layout for the Options Page with sample content. 
 
  
Figure 41:  Options Page, All Modules Sample Content 
Help 
The Help Page offers assistance related to the competency website and the company.  The 
Help Page allows the user to search for assistance, displays recent searches, and includes a user 
guide / tutorials section.  The purpose of the Help Page is to centralize information that will help 
employees utilize the competency website and/or locate company information.  Figure 42 
represents a sample layout for the Help Page with generic content. 
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Figure 42:  Help Page, All Generic Modules Layout 
Search Help 
The Search Help module will allow users to search for assistance by keyword, topic, etc.  
The Results will display any content posted on the competency website or iRobot website related 
to the search.  The integration of information from both websites will eliminate the need to go to 
different locations to find information.  Figure 43 is an example of the Search Help module with 
sample content. 
 
Figure 43:  Help Page, Search Help Module Sample Content 
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Recent Searches 
The purpose of the Recent Searches module is to save the user time re-opening a previous 
search for help.  The Recent Searches module simply acts as a history of searches recently 
performed through the website.  Figure 44 is sample content for the Recent Searches module. 
 
Figure 44:  Help Page, Recent Searches Module Sample Content 
User Guide / Tutorials 
The User Guide / Tutorials module are envisioned to contain information about the 
competency website and links to company information.  Similar to the Search Help module, the 
goal is to integrate information related to the competency website or the company.  Example 
topics may include but are not limited to competency website tutorial, how to…index of topics, 
iRobot acronyms and glossary, and contact IT.  Depending upon the topic, some of the content 
may directly open the information and other content may be a link to another location.  Figure 45 
represents sample content for the User Guide / Tutorials module. 
 
Figure 45:  Help Page, User Guide/Tutorials Module Sample Content 
Login, Chat, Search All 
The Help Page also contains duplicates of the Login, Chat, and Search all modules 
previously introduced in other sections of the website. 
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Feedback from Focus Group Related to Website Design 
The team utilized semi-structured individual interviews with focus group members from 
Competency 4 to refine the re-designed competency website prototype and project 
recommendations Interviews were conducted with eight focus group members, ranging in length 
of employment from x years to x years at iRobot Corporation.  Overall, the prototype received 
positive feedback from the interviews.  Responses were used to analyze and improve features of 
the re-designed competency website, and find correlations between proposed features and other 
variables.  The structure of the interviews was to present the prototype page-by-page (Home, 
People, Documents, and Options), simultaneously asking for their opinions / views on the 
various modules to be on the website. 
Homepage 
The Competency 4 Home page was the first part of the website.  Overall, feedback from this 
section focused on the desire to eliminate redundancy and the Chat feature. 
Some modules on the prototype Home Page were not seen as an important feature for one 
interviewee, as they may not be necessary.  For example, iRobot News & Events are e-mailed 
out to the whole company, and are on at least one other iRobot maintained website.  While the 
idea of News & Events was to centralize that information, there is no distinguishing factor 
between that module on our prototype and other iRobot Corporation websites. 
The Chat feature was a topic of discussion in every focus group interview.  The project group 
determined that this feature‟s utilization is correlated to employee age (not length of 
employment) as well as job title.  One interviewee stated that although they could “see the 
benefits” of such a feature, they would most likely not use it.  However, when the project group 
presented other pages of the website (specifically People and Documents), the interviewee 
changed their opinion.  The interviewee cited that this feature would be very useful to anyone 
(including him or herself) who needs to sort through unfamiliar documents, for example, an 
intern.  This feature would also be useful (cited by another interviewee) to allow quick questions, 
in place of e-mail, to another employee, such as a precursor to walking to someone‟s desk to see 
if they‟re available, or what they‟re doing for lunch.   
However, this module may not be of importance to an employee situated in more of a 
management position (for example, competency managers).  Those employees are not at their 
desks / computers as much, and a chat feature would go widely unused simply because of 
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absence.  Three out of eight interviewees, all classified as “management” said that although they 
could understand the benefits of this feature and how it could be useful for others, they 
personally would not use it.  All of the other respondents said that they would most likely use 
this feature on a regular basis. 
Many of the employees who would utilize this feature already use some form of chat at work, 
be it Google chat or Microsoft Communicator.  This feature would replace the use of those other 
tools for inter-office communication.  By having a list of iRobot contacts automatically 
populated, interviewees said that would serve as an incentive to use the feature and contact those 
they normally may not. 
People  
Feedback from the People Page of the website was mostly positive.  All interviews 
responded confidently concerning the use utilization of this part of the website, alluding to the 
fact that this would be very useful for any employee, especially the organization chart.  One 
interviewee said that the additional personal information of those in their competency could 
promote outside contact, i.e. because of a shared hobby / interest. 
Another interviewee touched upon the negative aspect of this site page.  The majority of this 
section of the website is maintained by individual users (Personal Information), and therefore 
relies on individual support.  Because of this key aspect of the website, if employees do not 
update their own information, this section as a whole could fall prey to lack of maintenance.   
Documents 
The purpose and design of the Documents Page of the website was approved by all focus 
group interviewees, largely because the purpose is to use it as a tool to simplify access and 
centralize information, not replace it.  The back-end database would use existing data to 
centralize the abstracts in one location, making browsing and searching for documents much 
easier, as supported by all focus group interviews.  One suggestion made was to add a repository 
search feature. 
Because the prototype was demonstrated in Microsoft PowerPoint, many of the features 
could not be shown in full, i.e. the active search bar, to the focus group interviewees.  This was 
brought up as an issue, however, the general support and acceptance of all modules on the 
Documents Page [by focus group participants] and the fact that the necessary technology for this 
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portion of the site is available served as the two key aspects that needed to be supported before 
further implementation. 
Options  
The Options Page of the website was generally accepted.  Two interviewees suggested the 
potential in adding a sitemap and training documents for iRobot Corporation storage tools 
(respectively).  Those suggestions were used in the final prototype of the re-designed 
competency website. 
Other Recommendations 
The focus group interviews also helped to determine how users would react to the interface 
and style, as well as overall content.  Some other suggestions for the website, and iRobot 
Corporation in general, included discussion forums, bookmarks, and standardization. 
The idea of a Discussion forum or board was brought up as a suggestion during one of the 
focus group interviews.  The interviewee stated that, similar to wikis, discussion boards allow 
users to post their own information and topics that others can comment on, starting a thread.  The 
purpose of this module would be similar to Chat, increase communication outside of e-mail, and 
promote discussion on different topics. 
The suggestion of Bookmarks, similar to those used for internet browsing was brought up in 
lieu of iRobot Corporation News & Events on the Home page.  Bookmarks would act as a 
„favorites‟ tool to mark pages of the site that are continually being referenced by an individual 
user, by their preference.  This could include an employee‟s personal info page, a specific 
document abstract, or a user-training guide, for example. 
A common recommendation brought up, both in and out of focus group interviews, was that 
there is a need for some sort of standardized naming convention across all documents.  This 
seemed like an issue that the project group could address when attempting to implement the 
Document Abstracts and corresponding database for the prototype.  Thus, a prototype 
standardized naming convention was created for use in the website as a first step.  
 Abstract Naming Convention 
Below is an example of an abstract naming convention that the group developed.  It is not 
extensive and may be changed based upon the competency‟s needs. 
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TYPE_PROGRAM_NAME is one proposed format for creating consistency in naming 
document abstracts.  The format is designated by 3 parts, coded as follows: 
 TYPE = Template / Standard vs. User- Generated 
o TEM = Template (i.e. Testing) 
o STD = Standard Documents (i.e. Acronyms)  
o USR = User-Generated (i.e. Results) 
 PROGRAM = Program document originated from 
o NA = Not Applicable (i.e. Security & Maintenance uploads facility blueprint) 
o PB = PackBot 
o NE = Negotiator 
o WA = Warrior 
o SU = SUGV 
o TR = Transphibian 
o SE = Seaglider 
o RA = Ranger 
 NAME = Document name  
Example:  TEM_PB_NON-OPERATIONAL TEMPERATURE 
= PackBot Non-operational Temperature Testing Procedure Template 
Feasibility Analysis 
This section details the feasibility of the re-designed competency website and provides a 
preliminary implementation plan.  More information on both topics will be available after 
consulting with iRobot Corporation staff. 
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Features and Functionality 
Prior to presenting the re-designed competency website prototype to iRobot Corporation in 
February of 2010, the project group attempted to identify features of the website that may cause 
difficulty come implementation, and answer the questions: 
 Will the website actually function?  
 Can project recommendations be implemented as proposed by a computer/software 
engineer? 
Personal Login 
Personal Login would give employees access to personal information.  This would require 
unique IDs for each potential user.  iRobot Corporation already utilizes personal IDs for 
computer access, a feature that would be easily transferrable to a website. 
Chat 
The Chat module will utilize Asynchronous JavaScript and XML (AJAX) coding to generate 
real time chat sessions and messages between users with personal IDs.  This function would be 
similar to Google chat.  It may also be possible to link contacts from Microsoft Outlook to 
automatically populate contact in the „buddies‟ field. 
Document Storage Tools 
The Documents Page of the website is the most complicated.  Although there is the ability to 
link all document control/storage tools in one location, generating initial content may be 
difficult.  Abstracts would need to be created from each document, if not through a computerized 
program that can automatically populate fields, then manually, both of which may be time 
consuming.  Some tools, such as Tool 2, can automatically detect revisions in documents (for 
example, when changing a document without altering its respective abstract) while others will 
need the user to manually populate areas. 
Customizable Content & Layout 
The Options Page of the re-designed competency website consists of options for personally 
customizing the website.  Seen as in other websites, such as BlackBoard Academic, the back-end 
technology and interface that is needed to allow users to modify content and layout (when using 
modules) exists. 
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Initial Implementation and Maintenance 
As the company continues to grow in size of employees and programs, the need for 
centralized documentation and other competency information will be more widespread and 
necessary.  Benefits for the company will be difficult to measure, as the improvements will be 
seen more in the long-term.  There will be an initial cost to develop website software, as well as 
employ those to implement it.  Overall cost for implementation differs depending on level of 
experience, time commitment, as well as other costs.  Other costs would be incurred to 
create/upload initial abstracts to competency site as well as after the site is implemented for site 
maintenance and updates.  Pricing may be available upon conversing with the appropriate iRobot 
Corporation personnel. 
Implementation Plan 
The project group developed an implementation plan to elaborate on details not accounted 
for in the original design of the website and recommendations.  The purpose of the 
implementation plan was to outline the necessary steps iRobot Corporation must accomplish 
before piloting the re-designed website.  The implementation plan was designed to mirror the 
four stages of management information systems (MIS) development:  Planning Phase, Analysis 
Phase, Design Phase, and Implementation Phase (Stair, 1996; Dennis, Wixom, & Roth, 2009).  
Figure 46 depicts the four phases of system implementation as they relate to this project. 
 
Figure 46:  Four Phases of Systems Implementation 
Planning 
Phase
• iRobot MQP team investigated 
initial problem & feasibility study
Analysis Phase
• Identify necessary software, user 
requirements
• Create conceptual design
Design Phase
• Develop website policy, user guide 
& technical specifications
Implementation
Phase
• Convert to new system, refine 
design & maintain site
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The Planning Phase is used to determine the root problem to be solved and a feasibility study 
of proposed solutions.  This Major Qualifying Project may serve as the bulk of the planning 
phase for iRobot Corporation.  The Analysis Phase would be to identify system requirements, 
and create a conceptual design.  The majority of the analysis phase is also included within this 
document, as Chapter 5:  Competency Website Prototype includes a prototype design for the 
competency website, as well as the functions of the specific modules. 
The Design Phase involves the development of the systems of the re-designed website.  This 
includes developing technical specifications and technical support for the end-user.  The first part 
of the design phase is to determine the technical specifications, or in this case, the website 
policy.  This would be accomplished by consulting with leads and management to develop policy 
details.  The first topic to be addressed in the policy would be the limits of login capabilities.  
This includes access to/from other competencies‟ websites, and what would constitute restricted 
access.  Another factor to be decided is the automatic retention period for chat/unsaved 
messages.  This will most likely be standard per determined by iRobot Corporation, but could be 
programmed to the user‟s preferences.  Lastly, Administration features would need to be 
determined to decide who will be capable of changing/ maintaining the finished site.  Developing 
the User Guide for the Competency 4 website is the next step of the design phase, to provide 
technical support for those using the site.  This user guide would summarize all pre-determined 
website design and policy made by both the project group and iRobot Corporation management.  
This user guide will act as a tool for a first time user of the competency website, and as a 
foundation to communicate objectives of the website. 
The last phase is the Implementation Phase, in which the re-designed website is converted 
from the old competency website.  Ideally, iRobot Corporation will launch the re-designed 
competency website prototype for Competency 4 in mid to late May 2010.  This would be an 
abbreviated version of a complete re-designed competency website due to time constraints.  
Some features that may not be included in full in this design will be:  complete database of 
document abstracts; fully populated list of contacts; synchronized Outlook calendar.  The launch 
of this website is the final step for the project team, which could be presented as a tool to iRobot 
Corporation management to encourage cross-program interactions.  This phase requires ongoing 
maintenance and reevaluation of the re-designed competency website to ensure the system 
continues to meet needs of iRobot Corporation. 
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Site Maintenance 
After the implementation phase of the re-designed competency website, the site will require 
some maintenance to continue to meet the needs of iRobot Corporation competencies.  There are 
two main parts of the website that would require maintenance over time, People and Documents.   
In the People section of the website, personal information would be populated with default 
information upon creation of each employee.  Beyond that, employees should be responsible for 
updating all of their personal information, should they choose to disclose it.  As part of the 
implementation of the site, iRobot Corporation should create a position or designate 
responsibilities for creating/uploading personal information.  (Or, the original information for 
each employee could be created and implemented as a part of iRobot Corporations‟ employee 
training sessions once all personal contacts are up-to-date.)  
Responsibilities of the job position could also include creating/uploading Abstracts in the 
Documents section, the only other section that would require maintenance.  Some Abstracts 
could be created utilizing a computerized program that can automatically populate fields through 
a specific storage tool; others must be done manually by an employee/intern.  Certain document 
storage tools, such as Tool 2, can automatically detect revisions in documents and update those 
abstracts accordingly.  In other tools where automation of revisions/updates are not available, 
iRobot Corporation would need to have some policy designating whom to revise the abstract.  
The project group suggests that whoever is editing the original document revise the abstract as 
well.  The last section of the proposed document abstracts are “User,” or the person to last 
upload/change the abstract.  This would serve as revision control within the site, and facilitate 
the overall process of searching for a document because the website would contain abstracts that 
directly relate to its respective document, regardless of edits. 
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Chapter 6:  Conclusions & Recommendations 
iRobot Corporation experienced rapid, measurable growth in recent years because of 
increased programs, products, and government contracts.  The effects of this growth highlighted 
the need for more collaboration, communication, and sharing of information across the 
competencies and programs.  The main project goal, to create a more efficient work environment 
and increase cross-program collaboration, involved investigating areas of improvement related to 
the exchange of information and documents.  Based on informal conversations with employees, 
analysis of the preliminary survey, and focus group interviews, the team developed several 
recommendations to achieve this goal.  These recommendations address three main topics:   
Improving document control, maintaining competency organization charts, and increasing inter-
competency collaboration.  The major output of the final project recommendations, the re-
designed competency website prototype, addresses each topic as it relates to the main project 
goal.  This chapter describes the importance of the three recommendation topics and the 
prototype. 
Document Control 
Document control involves monitoring access to restricted content and revision control.  
While necessary for security reasons, it creates an invisible barrier between employees and 
information.  This barrier hinders the sharing of information between employees, which affects 
collaboration between competencies and across programs.  The major consequence is loss of 
time and resources, which have monetary consequences.  For example, employees unable to 
locate developed test procedures may re-write the test procedure.  Accordingly, the first project 
recommendation is to increase communication about document control. 
Various programs and personnel within those programs use many forms of document control.  
The group is not recommending a change to the company‟s document control/storage tools, but a 
way to encourage the sharing of information within the current system.  One common question in 
the workplace is how to obtain access to restricted content for different products or programs.  
Creating a list of the personnel who administer the document control/storage tools will decrease 
the time spent finding that information.  The ideal location for this list would be directly on the 
iRobot Corporation internal website home page.  To accompany that list, a document that 
explains the difference between the document control/storage tools and what program(s) use 
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which ones would benefit all employees, especially new hires.  Often an employee does not 
know all of the document control/storage tools available, which immediately eliminates 
searching that tool for a certain file.  The simple task of organizing this information will greatly 
benefit not only new hires, but veteran employees as well. 
Standardization 
The second barrier related to documents is the absence of standardization across the 
company, programs, or competencies.  Without standardization, the sharing of information is 
more difficult.  The freedom to name a file as desired or store a file in any location increases the 
difficulty for employees to locate documents without assistance from a co-worker.  As with 
document control, the major consequences are loss of time and resources.  For example, 
employees may spend more time opening and reviewing files because the file name does not 
clearly describe its content.  In every focus interview conducted, the interviewee made some 
mention to the lack of, and need for, document standardization.  Thus, the second project 
recommendation is to establish guidelines for file naming and storage across the company, 
programs, and/or competencies as appropriate.  The group developed a guideline for such a 
naming convention in the Abstract Naming Convention section. 
The main benefit of guidelines for file naming and storage is to accommodate the freedom 
for programs and personnel within programs to use different document control/storage tools.  
Again, the group is not recommending employees change the use of the document 
control/storage tools, but rather a method that supports the sharing of information throughout the 
company.  The guidelines would include topics such as how to name files according to the 
document naming convention and where to save files within each tool.  The guidelines would 
create consistency, making it easier to navigate any document control/storage tool without 
extensive prior experience and/or training.  The new hires and employees who switch programs 
would greatly benefit from such guidelines.  The ideal situation is to develop the guidelines and 
convert the names of old files according to the new naming convention.  As that task would be 
tedious and costly, the company should implement the guidelines for new files.  Improving 
cross-program collaboration, however, is not only a matter of document control/storage but also 
the interaction of employees. 
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Organization Charts 
The matrix organization at iRobot Corporation encourages collaboration but is challenging to 
adjust to as a new hire.  Understanding the different roles of the competency manager versus 
program manager may be difficult.  Additionally, keeping track of who is within the same 
competency and works in the same program or a different program is not easy as the company 
grows.  In general, regularly updated organization charts for programs and competencies are not 
utilized at iRobot Corporation.  The advantages, however, are worth the resources required for 
set-up and regular maintenance. 
A regularly updated organization chart would greatly assist new hires and veteran employees.  
It would enable personnel to quickly and easily find information about or locate another 
employee.  To fully benefit from the organization chart, it should include relevant employee 
information and be integrated with other tools such as Microsoft Outlook.  For example, it would 
include basic information such as name, program of employment, title (optional), phone number, 
email address, and desk location.  Integrating the organization chart with the employee‟s 
Microsoft Outlook calendar would save time going to another tool to check his or her 
availability.  There are clear advantages to an organization chart, but those advantages only reach 
the highest potential if it is regularly updated.  Thus, developing a program to upload information 
automatically from the Human Resources database is the ideal method for maintaining the 
organization chart.   
Based upon informal conversations with employees, analysis of the preliminary survey, and 
focus group interviews, there is overwhelming support for the implementation of this idea.  From 
the preliminary survey results, over 80% of respondents were in favor of maintained competency 
organization charts.  A regularly updated organization chart benefits employees at all levels and 
is one-step toward increasing collaboration throughout the company. 
Inter-Competency Collaboration 
Creating an environment where employees are comfortable socializing outside of work in 
appropriate settings is one means of „breaking the ice‟ (Cote & Sy, 2004).  The more at ease an 
employee is approaching a co-worker, the more likely he or she will collaborate with that person 
for work-related purposes.  To initiate this type of contact, each competency and/or program 
could host a social event once a month.  The informal social setting as opposed to a formal 
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meeting environment would improve employee rapport, promote collaboration, and decrease 
competition between employees.  Another recommendation is to create electronic or physical 
discussion boards where a person may post questions and wait for a response from other 
employees.  One major advantage of the discussion boards is the decreased number of email 
chains that turn employees away from that form of communication. 
Competency Websites 
The project team developed a re-designed competency website prototype to support the three 
major areas of improvement discussed:  document control, organization charts, and inter-
competency collaboration.  The re-designed competency website would act as a tool to help 
coordinate and encourage the collaboration and the sharing of information across programs.  The 
re-designed competency website received strong support in both the preliminary survey and 
focus group interviews.  About 90% of survey respondents and all focus group interviewees were 
in favor of the re-designed competency website.  The prototype was developed for Competency 
4 in Division 1. 
This re-designed website aims to centralize information relevant to the competency and serve 
as a supplement to the culture that already exists at iRobot Corporation.  While the re-designed 
competency website would address many of the group‟s recommendations, it does not replace 
the need for personal contact with other employees.  One outcome of the re-designed 
competency website would be to encourage that personal contact, but increasing collaboration 
would still require the effort or employees to engage in that behavior more often.  The prototype 
design incorporates as many ideas as possible, but is not extensive in terms of its full capabilities 
and benefits.  Meaning, the group illustrated high-level major recommendations that 
corresponded with the prototype‟s purpose, to serve as a visual aid without functionality.  The 
prototype included suggestions that continually appeared in the preliminary survey results and 
the focus group interviews throughout the design.  For example, the organization chart is a 
module desired by the majority of employees who participated in the group‟s study.  The 
description of the organization chart module explains potential features, but could include more 
depending upon the need of the competency.  Thus, the prototype design serves as a guideline for 
competencies and is by no means mutually exhaustive in terms of its potential.  With further 
investigation and time, the re-designed competency website could be tweaked and catered to the 
individual competencies and for Division 2, which was not accounted for during the prototype 
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design.  Overall, the implementation of such a website would greatly benefit iRobot Corporation 
as the company continues to mature. 
Final Remarks 
Completing our Major Qualifying Project (MQP) at iRobot Corporation offered an 
opportunity for both members to apply knowledge from coursework to a real-world environment.  
The group had the opportunity to visualize the effects of expansion and growth of a company, 
and was a great learning experience for future endeavors.  More importantly, however, the MQP 
benefited iRobot Corporation as the group provided a fresh perspective of company culture and 
in turn suggested recommendations.  If implemented, the project recommendations may have 
long-term benefits as iRobot Corporation continues to mature.  The group members learned a lot 
from this experience and hope that the project will equally benefit iRobot Corporation and its 
employees. 
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Appendix A:  Preliminary Survey Questions 
 
WPI Major Qualifying Project (MQP) 
Students:  Brittney Kawa and Audra Sosny 
Faculty Advisor:  Professor Sharon Johnson 
Company Sponsor:  iRobot Corporation 
Company Advisor:  Jennifer Wallace 
 
Informed Consent Agreement for Participation in a Research Study 
 
Title of Study:  
Improving Cross-Program Communication, File Storage, and Test Procedure at iRobot 
Corporation 
Introduction:  
The goal of the project is to analyze the obstacles affecting iRobot Corporation‟s ability to 
fully utilize the advantages of a matrix organization, and to recommend solutions that allow 
the company to further benefit from its existing structure. 
 
This study will analyze the opinions of iRobot Corporation, Government and Industrial 
Robots division employees regarding the use of various tools for document control and 
storage.  The study will focus on document location, document sharing, and cross-program 
interactions, then ask for recommendations to improve the processes. 
Record keeping and confidentiality:  
The information that you provide in this study will be both anonymous and confidential. 
 
Your participation in this research is voluntary.  You may decide to stop participating in the 
research at any time without penalty.  You need not answer every question. 
 
Time required to complete: 
You will complete a questionnaire that will last no more than 15 minutes.  
 
For more information about this study, contact: 
Brittney Kawa: brittney.kawa@gmail.com 
Audra Sosny: asosny@gmail.com 
 
This study has been approved by the Worcester Polytechnic Institute Institutional Review 
Board.  For questions or concerns related to this approval, contact: Professor Kent Rissmiller, 
IRB Chair, Tel. 508-831-5019, Email: kjr@wpi.edu 
 
By continuing below, you acknowledge that you have been informed about and consent to be 
a participant in the study described above. 
 
o I do NOT consent to participate in this study 
 
o I do consent to participate in this study 
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Section I:  iRobot Corporation Employment Background:   
 
1. How long have you been employed by iRobot Corporation?  
a. Less than 6 Months 
b. 6 Months – 18 Months 
c. 18 Months – 5 Years 
d. 5 Years – 10 Years 
e. More than 10 Years 
 
2. What is your competency?  Please list if “Other.” 
a. Electrical Engineering 
b. Mechanical Engineering 
c. Software Engineering 
d. Systems Engineering, Integration, and Test 
e. Other 
 
3. What is your program? 
a. PackBot 
b. Research 
c. SUGV 
d. Warrior 
e. Home Robots 
f. Other 
 
Section II:  Training and Usage 
 
4. Have you ever attended any training for the following product document 
control/storage tools?  If yes, please indicate when. 
 
Tool No Yes Date of Training (if Applicable) 
Doors    
SVN    
Windchill    
Other    
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5. On average, how often do you use the following product document 
control/storage tools? 
 
Tool 
Monthly 
(Max 3 
days/month) 
Bi-Weekly 
(Max 3 days/ 2 
weeks) 
Weekly 
(Max 3 
days/week) 
Daily 
(Min 4 
days/week) 
Do 
Not Use 
Doors      
iRobot Server (e.g. 
Attic Local Network 
Folder) 
     
Personal Computer 
Hard Drive (e.g. My 
Documents) 
     
SVN      
Windchill      
Other      
 
6. How many steps (in terms of mouse clicks) does it take you to locate a 
product document by browsing the folder structure using the following 
tools?  Assume the computer system and tool is ready for use and the correct 
location is known. 
 
Example:  Personal Computer Hard Drive (Tool) – The total steps is 4. 
Click 1:  Open My Documents Folder 
Click 2:  Open one folder 
Click 3:  Open a second folder 
Click 4:  Open the product document 
 
Tool 1-3 Clicks 4-6 Clicks 7-9 Clicks 10+  Clicks Do Not Use 
Doors      
iRobot Server 
(e.g. Attic Local 
Network Folder) 
     
Personal 
Computer Hard 
Drive (e.g. My 
Documents) 
     
SVN      
Windchill      
Other      
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Section III:  Satisfaction and Ease of Use 
 
7. Rank your preference of the following tools for product document 
control/storage from 1 (most preferred) to 6 (least preferred).  Note:  Do not 
consider the QMS website for process document control/storage 
 Doors 
 iRobot Server (e.g., Attic Local Network Folder) 
 Personal Computer Hard Drive (e.g., My Documents Folder) 
 SVN 
 Windchill 
 Other 
 
Please explain why you selected your first choice. 
 
 
8. I am satisfied with style (layout, colors, text) of the following document 
control/storage tools.  
 
Tool 
Strongly 
Disagree 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Agree 
Strongly 
Agree 
Do Not 
Use 
Doors         
iRobot Server 
(e.g. Attic Local 
Network Folder) 
        
Personal 
Computer Hard 
Drive (e.g. My 
Documents) 
        
SVN         
Windchill         
 
Please explain why or why not. 
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9. I am generally satisfied with the following document control/storage tools.  
 
Tool 
Strongly 
Disagree 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Agree 
Strongly 
Agree 
Do Not 
Use 
Doors         
iRobot Server 
(e.g. Attic Local 
Network Folder) 
        
Personal 
Computer Hard 
Drive (e.g. My 
Documents) 
        
SVN         
Windchill         
Other         
 
Please explain why or why not. 
 
 
 
Section IV:  Employee and Cross-Program Interactions 
 
10. I can identify by name  % of employees within my competency across all 
programs. 
a. Less than 20% 
b. 21% - 40% 
c. 41% - 60% 
d. 61% - 80% 
e. More than 80% 
 
11. I know the approximate location of   % of employees within my 
competency across all programs. 
a. Less than 20% 
b. 21% - 40% 
c. 41% - 60% 
d. 61% - 80% 
e. More than 80% 
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12. I have interacted with  % of employees within my competency outside of 
my program for work related purposes. 
a. Less than 20% 
b. 21% - 40% 
c. 41% - 60% 
d. 61% - 80% 
e. More than 80% 
 
13. I would be comfortable switching to the following product document 
control/storage tools.  Only select “Already Use” if frequency of use is daily 
or weekly (minimum of 3 times per week). 
 
Tool 
Strongly 
Disagree 
Disagree 
Somewhat 
Disagree 
Neutral 
Somewhat 
Agree 
Agree 
Strongly 
Agree 
Already 
Use 
Doors         
SVN         
Windchill         
Other         
 
Section V:  Recommendations 
 
14. A regularly updated organization chart for my competency would help me to 
identify more employees. 
a. Strongly Disagree 
b. Disagree 
c. Somewhat Disagree 
d. Neutral 
e. Somewhat Agree 
f. Agree 
g. Strongly Agree 
 
15. A regularly updated website for my competency with links to relevant 
resources (documents, local test facilities, organization chart, etc) would help 
me perform my job more efficiently. 
a. Strongly Disagree 
b. Disagree 
c. Somewhat Disagree 
d. Neutral 
e. Somewhat Agree 
f. Agree 
g. Strongly Agree 
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16. What would help decrease the time spent locating product documents?  
Consider more training, universal product document control/storage tools 
across programs, competency website, etc. 
 
 
 
17. What would help promote cross-program interactions within your 
competency?  Consider planned social events, detailed organization chart, 
online forum to share information, etc. 
 
 
 
    
18. Please list any additional recommendations to improve product document 
control/storage. 
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Appendix B:  Focus Group Questions 
Focus Group Questions: 
 Competency Organization Chart 
o A majority of participants indicated a regularly updated organization chart 
is useful for identifying employees within their competency.  What 
employee information would be most beneficial (e.g., title, seating 
location, picture, etc.) 
o How often might you reference the competency organization chart and for 
what purposes? 
 Document Control/storage Tools 
o What criteria (e.g., location, equipment, relevant documents, etc.) do you 
believe are most useful when viewing a summary / abstract of a test 
procedure? 
 Competency Website 
o A majority of participants indicated a competency website with links to 
relevant resources would help perform their job more efficiently.  What 
links or features would to be most helpful (e.g., searchable resource 
database)? 
o Our preliminary design includes customizable modules (most frequently 
visited website).   
o Our preliminary design allows users to modify the layout with movable 
modules (myWPI example). 
o Our preliminary design    . 
 
 Feature X 
Would utilize? 
Yes / No 
 
Rank of necessity 
Must / Like / Extra 
 
Priority of implementation 
1 – 5  
 
 
o What are your thoughts regarding a user guide for the competency 
website?  What would the user guide include (e.g., document site map)? 
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Appendix C:  Proprietary Information Key 
The Proprietary Information Key, created maintain the confidentiality of iRobot 
Corporation, is not available to the public. 
The Proprietary Information Key corresponds with the report associated with the 
academic project, “Improving Cross Program Communication, File Storage, and Test 
Procedure at iRobot Corporation.”  The Key, created maintain the confidentiality of 
iRobot Corporation, is as follows: 
 Division 1:  Government & Industrial Robots 
 Division 2:  Home Robotics 
Excluded:  Corporate 
 Competency 1:  Electrical Engineering 
 Competency 2:  Mechanical Engineering 
 Competency 3:  Software Engineering 
 Competency 4:  Systems Engineering, Integration, and Test 
 Competency 5:  Other  
Other Competencies:  Research, Quality, Business Operations, Logistics, ECAD, 
Contracts, and Supply Chain Operations (10 total responses for Other)  
 Program 1:  PackBot 
 Program 2:  Ranger  
 Program 3:  Research 
 Program 4:  SUGV 
 Program 5:  Warrior 
 Program 6:  Home Robotics 
Excluded:  Negotiator, Seaglider, and Transphibian (0 responses each) and Common 
Systems (1 response) 
 Tool 1:  Doors 
 Tool 2:  SVN 
 Tool 3:  Windchill 
 Tool 4:  iRobot Server 
 Tool 5:  Personal Computer Hard Drive 
 Tool 6:  QMS Website  
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Appendix D:  Survey Results by Question and Cross-Tabulation 
The complete survey results by question and cross-tabulation are unavailable to the 
public to maintain confidentiality of iRobot Corporation proprietary information. 
